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THE TEMPLES OF NIKKO. 


“Tere is no necessity at present of asking space 

omplete narrative of my sojourn in Japan,” says 

ri Turot, in Le Monde Illustré. “I shall speak 

ly of one of the finest excursions that tourists 

n that country, viz., a visit to the temples of 

It takes but from seven to eight hours to 
Yokohama to Nikko by railroad. 


' Scientific American and Supplement. $7 a year. 





“Immediately upon his arrival the traveler is struck 
by the charm of this little town, which is admirably 
situated in a verdant valley overlooked by beautiful 
wooded hills. 

“At the extremity of the main street a _ bridge, 
thrown over a torrent that flows in tumultuous waves, 
leads to the sacred inclosure in which stand the most 
venerated temples of Japan, and to which, at certain 
epochs, pilgrims come in crowds. 














THE SACRED BRIDGE, 


VIEWS IN NIKKO. 


“The place is delightful. I cannot describe the ex- 
quisite tranquility of the large avenues bordered with 
gigantic cryptomerias, which erect their tall summits 
toward heaven. 

“All is calm and silent, and the steps of the pedes- 
trian alone disturb the repose of these imposing ave- 
nues, where the birds themselves dare not warble. 

“It would require volumes to give a complete descrip- 
tion of the temples of Nikko, and all! that I desire is to 
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take a rapid walk with the reader through those ex- 
quisite shades where here and there stand temples or 
pagodas of a somewhat artless architecture, but decor 
ated with an incomparable wealth of color and a won 
derful profusion of strange and finely executed sculp 
tures 

“Here we see a five-story pagoda painted red, rising 
harmoniously and embellished with odd figures and 
elegant carvings Farther along stands the temple 
of Toshogu, the door of which flanked by two 
gilded troughs entirely covered with sacred sculptures. 
in the court are superb colossal lanterns of iron, 
bronze or stone, all of which recall the memory of 
some respected daimios 

Let now climb this monumental stairway that 
zigzags under the forest of cryptomerias and ascends 
the slope of the mountain, and we shall soon reach 
the tomb of Tegas, a famous dhogun, who has been 
called by his modern admirers the Napoleon of Japan 

“If we enter the temples we shall be astonished 
at the inestimable wealth accumulated therein, and 
at the fantastic paintings, gold lacquers, sculptured 
panels and exquisitely decorated ceilings. Hours may 


is 


us 


be passed thus in the sacred inclosure of the temples 
of Nikko 

Then, when one is satiated with admiring the work 
of man, he can rest himself by enjoying the charm 
of the environs of Nikko Picturesque torrents me 
ander in cool and shady valleys; on every side are 
found imposing cascades that fall from rock to rock; 
and one has only the trouble of choice between the 
multitude of paths that ascend the mountain, and all 


of which offer the tourist delightful excursions 
rhe road that leads to Lake Truzendji is charming, 
ind the points of view that are discovered at every 





THE GREAT STATRWAY 
turn quickly make one oblivious of the fatigue of as 
cending a road that is kept in repair in a very prob 


lematic manner And then the lake is exquisite, 
surrounded as it is by high mountains and reflecting in 
its blue waters the image of the high trees on its 
banks 

“It is here that I passed the pleasantest moments of 


my stay in Japan, for solitude was here perfect. Japan 


without the Japanese (!) would be a charming coun 
try 
FOSSILS AND THEIR TEACHINGS.* 
Tne original word fossil means something dug out, 


and in its broad definition embraces ordinary animals 
buried in ash-heaps, from those types only recently 
become extinct to those most remote in geological his 
tory A horse that has been lying around for a period 
of a few hundred years might properly be considered 
a fossil yet should be as out of the 
way in describing a a field five 
ten years, as a fossil Between five and ten years 
and the larger period, however, there is no estab- 
lished line of demarcation. If we should find a skele 
ton that is slightly altered in its composition, of one 
of the vertebrate animals of today, we should say 
it has become fossilized—changed; but there are an 
endless number of fossils extending back to old peri 
of time, showing no perceptible change from the 
same animal living now Change, therefore, is not 
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absolutely a criterion to distinguish a fossil from the tion of the earth, and still is preserved. How ig it 
present type. In order to bridge over the difficulty— possible? According to any law of chances, a certajp js hard 
to connect the best, or truest, fossils with animals number must be preserved; and it so happens thay time ¥ 
that are recent, or not best—we have a sub-fossil as this specimen is one of those. But, apart from thig preserv 
a sort of intermediate or connecting type. hundreds of millions, doubtless, have been destroyeg Ther 
There are many ways in which fossils occur in Here is fossil sepia, or India ink—a fossilized jn, exhibit 
nature. One of these may be said to be a type of the bag of the type of cuttle-fish that lived far back jp them 
actual organism itself, or a part of it. We have in this geological history, and had inside, as an organ oy to the | 
fish, for instance, bone for bone, the entire skeleton, defense, a secretion of black fluid enabling it, whe, of mou 
with also the intermediate objects; and, therefore, attacked, to throw out a cloud of black ink, unde; so far « 
we say that we have the fossil of this fish bedded in cover of which it escaped. We have in this specimep ited the 
the rock. In this case we have the thing itself; so the full length of ink-bag with the black substang over th: 
again, in this part of the jawbone of a mastodon, the of the ink solidly fossilized and which, when proper) were bu 
actual substances themselves, unchanged, and yet the treated, can be made to yield excellent Iniia ink top, or 
specimen may be 15,000, 20,000 or 50,000 years old— to-day—very nearly as good as the best, yet coming the Alp: 
surely not less than a few thousand; yet in other from an animal buried in the rock deposit millions yations 
cases the fossil means not only the actual specimen of years ago. feet—i! 
but any impression it may have made in the rock. If Imbedded in this other rock are hundreds of , positior 
this tooth were lying in the clay bed, naturally the small shell about one-third inch long, representing those a! 
distinct form of the tooth would be indicated on that as nearly as may be found the oldest organism with from ni 
clay bed on the removal of the specimen. We should which we are acquainted, and closely related to thy every s 
then have a specimen ordinarily named the “cast of limulus, with a long projection resembling smal] fossils 
a fossil”; but the cast is considered just as good a tongue. This specimen, certainly not less than 40,009 Natura 
fossil as the specimen itself. If you found what had 000 to 50,000,000 years old, has retained its she!! prac to us i 
been the two valves of a clam shell, and the space tically unbroken through all this period of time. Herp one tir 
between became filled with clay, on the removal of alongside of it, on the other hand, is a fossil of sony plainly 
the shell by disintegration you would have a mold newer date, known to geologists as a trilobite. closely organi: 
contained within the two valves that would be a true related to some of the king-crabs living to-day. whic harder 
fossil, designated as a mold of the original specimen, has had itself broken up in the process of al't«ratigp time; 
yet recognized as a fossil; therefore, we have the through which the rocks have passed. Extendi:g back ocean, 
original thing, the cast, and the mold as three forms through the dragon-fly’s period of time ther: are , ocean, 
of fossil. number of slabs extant where we have actui!ly the ample 
There is another type—not a true fossil, but one of impression of jelly-fishes clearly preserved from mil} presse: 
the group of the incrustations, as in this incrustation ions of years ago, where that great body of ly be ago; t 
of carbonate of lime over a mouse from a lake near came stranded upon either a common shore or sandy a few 
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THE FIVE-STORY PAGODA. forest crow 
THE TEMPLES OF NIKKO. only a tore: 
berate or si 
J Soin the 
Rome. The mouse occurs in that region; the stream shale, left its impress distinctly on top of that shalt: MNorth (;;e¢, 
has lime in solution which is deposited as a coat over and over it was laid down a greater or less ‘ep0S' Bremain. of 
it, and you have an incrusted mouse; but, while this of sand or clay, and through all that long period “Mj apjp to dete 
is ordinarily considered to be a fossil, yet the fossil time the impression has lasted; and yet in by [BB a goo nort 
object has nothing whatever to do with that incrusta- the greater number of cases such an impres=i0D "BR trace , af 
tion, as it is merely a superficial coat that belongs effaced by the slightest disturbance of wind or wale! Bhaq porn di 
absolutely to our own time. This ordinary bird’s nest In some instances color markings have extende! bAGHn9 tory, of 
with the eggs in it has been dipped into an incrusting to at least a million years or more, as has been safel! I jay. nd 
water, with carbonate of lime in solution; the mate- proven. In an exploration a few years ago along the giant pine { 
rial has been dropped over it, and here you have Florida coast the markings were shown in a nurmberi; = ¢ 
the specimen which may be 15,000 years old. The of fossil shells I came upon—the real tints in a fe¥ we | 
fish just mentioned has a framework of thousands specimens almost as distinct as we find them ‘o-day ng a 
of pieces of small bone; yet each and every piece yet those animals had been extinct thousands o! years ve a 
entering into the construction of the skeleton is The preservation of soft parts of animals is of rat er n. 
preserved in this fossil in its entirety, the speci- rare occurrence. The decomposition of anima! tisst!@® po... 8 ag 
men being from 50,000 to 75,000 years old—very much is a rapid operation, and while we may have th» cas ms 
older than the mastodon’s tooth. This group of small or impressions of the soft parts, it is only p:obabl hat 
fish—a shoal of young herring—is probably not less exceptional that we have those parts actual'y pr re t 
than half a million years old at the outside limit: served; and when they do so occur, it is more gene Pt, lic 
yet when we look over the single block of rock and ally in the later periods. The numerous in tances tha 
find not less than thirty or forty individual fishes. that are cited of the fleshy parts of the huma: bod! “s 
each one showing the bone construction, not only of found in a fossilized condition represent not fossili# ting 
the main body, but also in the fins, and likewise the tion at all, but a deposit of adipocere. No part of th vet 
preservation of the black specks indicating the eye- fleshy remains of man or any of the larger vimals li osit: 
representing, in fact, the fossils of the eye—we have has been found, except in recent deposits. In Sp Hhof acc, latio: 
brought before us a picture of that remarkable preser- mens of mammoth (particularly in those at St. PeteT*His no; neces 
vation we often find in fossil remains. burg), the great carcasses have been so well pr serve The dk osits 
Among the older types we have a dragon-fly per that animals will eat them to-day. When tle fm ) on 
fectly preserved in this rock mass, about two inches great mammoth was discovered along the rivers “lithe rhi enue 
in length—the body all drawn out, the head above it Siberia, the flesh was eaten by the dogs attending th , comes 1 
and the wings spread out on two sides—not less than different expeditions; and we have still to-d.y the . ‘of G 
several million years old; yet this specimen has passed head—in fact, almost the entire hide. But urring Sans 
through all the vicissitudes that distinguish the forma- these sporadic cases, which are most exceptiona there than 
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js hardly an instance from an old period of geologicai 
time where the actual softened substance has been 
preserved. 

There is no large continental area which does not 
exhibit somewhere remains of fossil types. We fina 
them distributed from the level of the sea very nearly 
to the highest parts, in some cases to nearly the tops, 
of mountains. By far the greater number of fossils 
«9 far discovered belong to the types that once inhab- 
ited the seas; and inasmuch as they are scattered 
over the continents, they indicate that the continents 
were buried im the ocean. Their occurrence at the tip- 


top, or upper reaches, of the mountain masses—as in 
the Alps, 12,000 to 15,000 feet high and the higher ele- 
vations of the Himalaya Mountains, 22,000 to 23,000 
feet-—indicates that there has been this change in the 
position of the land surface relative to the sea since 
those animals lived. Traveling over the United States 
from north to south, or from east to west, we find in 
every single one of our states deposits rich in marine 
fossils, indicating very plainly life in an oceanic area. 
Natura the only one teaching that is brought back 
to us is that all this part of the United States was at 
one tit ocean; but the geologist has shown very 
plainly that the different deposits of extinct marine 
organis us that are embedded in the soft and the 
harder :ocks do not belong to one period of geological 
time; iat some represent the encroachments of the 
ocean, or the burying of the continent under the 
ocean one time; others at another time. For ex- 
ample. ‘hat part of Pennsylvania might have been 
presse reneath the ocean 25,000,000 to 50,000,000 years 
ago; tat Florida was pressed under the ocean only 
i few ousand years ago; so that we have here the 
exceed’ gly important teaching of a succession of ele- 
yations and depressions, whether actual or relative, 
betwee the land and the water. It conveys to us the 
great aching of the instability of the continental 
wea as -ompared with the sea. What the actual teach 
gof ie bottom of the sea is, we are, unfortunately, 
not in a position to determine, because the greater 
yart o' it—almost all of it—is beyond that form of 
explor: ion which can make the subject clear or posi 
tive tc is. 

In t greater part of the United States we have 
the rer ains of marine animals, and there is no telling 
but Ov the very larger part of the sea-bottom we 
might ave the greater part of the animals that once 
nhabi' :d the land surface; and should this be the 
ase, would prove that a very large part of the 
oceanic basin may have been at one time, and at suc- 
essive periods of time, dry land; that there has been, 


fe a complete alteration between the land on one 


side a the water on the other. I am referring to 
period. of time following long after one another. 
lhrou the indications that fossils give to us of land 
istur! .nees of this kind, the biologist is often in 
positio. to partially reconstruct land areas for him- 
self; it is, the past extent of land areas is often 
times .efined by the land fossils which they contain. 
lf we | nd a group of fossils at one part and the same 
groups of fossils at a very distant part of the earth's 
surfac and a connecting type between the two, we 
in unite these areas as having been united by land 
reas or water areas having animals of the same 
type ‘ontinental reconstruction is an exceedingly 
ficul: one, even to the geologist, and is attended by 
great Lazard; but, nevertheless, it is being constantly 
ttack« and it is done with a proper amount of 
surety. for example the establishment of land bridges 
onnec'ing the different oceanic areas like the Atlan- 
tic and Pacific through the presence of fossil remains, 
sone which is exceedingly probable on its face, al- 


though perhaps differing in form as mz ie by different 
geologists. 

Great changes of climate in the land area have been 
ndicated by fossils. Here is a fossil from Greenland, 



























































ontaining the remains of a large ash tree, as judged 
y the size of the leaf, because the leaf itself is eight 
uches across, representing a part of the forest found 
ipproximately 70 deg. north latitude, a locality to-day 
where we find the largest plants not more than about 
ix or cight inches high; and yet the specimen is as 
berfectiy preserved as hundreds of thousands of 
thers, some of them identical, specifically, to that; 
trees found in the more habitable parts of North Amer 
aan’ Europe, and some trees, like the redwood of 
North America, or the ginko of Japan, indicating that 
there has been a fundamental change in the climate. 
Where we have modifications far beyond the limits of 
‘orest crowth to-day, we have the indications that not 
nly a forest of large dimensions, but also one of tem 

berate or sub-tropical aspect, existed in that region. 
4 Soin the islands of the Arctic region, as, for example, 
at shale; North Greenland and in the Spitzbergen, we have the 
ss lepos’ Mremains of natural products, which, so far as we are 
period = Bille to determine, represent a sub-tropical climate at 
n by fa i deg. north latitude Only a few years ago the first 
ress 100 7 taces of a fossil forest or fossil vegetation of any kind 
or wate Mihad been discovered in the Antarctic Continent, where 
ide! BakHno form of vegetable life is to be found existing to 
en satel Miay: and yet in those same rocks we find traces of 
along the slant pine trees of precisely the same type as found 
a vumMb@iday in Chile and Peru. So again, in Southern 
mn at Africa, we have conclusive evidence of past glaciers, 
m | 0-day: Hf indicat ng at least the presence of glaciers; but here 
; 0 a = “ain ve are still looking around for the facts of 

ot rat P alteration 

na acre Fossi!s again teach us of peculiar migrations of ani- 
the caS*Biual forms. We are in the habit of looking upon the 
probabl Mituna chat we find to-day in a country as belonging 
tal'y PY Mibsolut-ly to it. What a common thing it is to say 
gene ett lion is an African animal or an Asiatic 
In eer Mimal: that the dog is an Asiatic animal; that we 
ma bod lave t elephant and the giraffe and the rhinoceros 
fe = Mpresenting part of the Asiatic or part of the African 
art of ™ fauna; yet the very moment that we investigate the 
r : ima” tk deposits of past periods, we find that this habit 
In spe Hot asso: iation of animal and leaf with a given country 
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iecessarily an absolutely strict or true one. 















priservél The deposits of Europe, so far north as England or 
t! e ye Seotlar contain the remains of the lion, the hyena. 

ri — the rhinoceros and the elephant. The question, there 
nd ng oa fore, comes to us, What relation does this past fauna 
o-diy "Hb part of Great Britain bear to the fauna of Africa 
urring day? Inasmuch as this fossil remain is far more 


na 
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phown han that of any other continent to-day, perhaps 
“e African Continent has derived its fauna from 
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same types found in Europe 
We are not in a position to say 


Europe. Possibly the 
migrated from Asia. 


definitely how much Africa or Europe has obtained 
from Asia, or South America from North America, 
and North America from South America; but the 


method of research is a perfectly clear and distinct 
one, and there can be no question but a large part of 
the continental faunas that are considered to belong 
to the continents to-day do not belong to them; they 
are of secondary origin and have been brought to their 
present places. 

The third important lesson which fossils teach us 
is from the point of view of the zoologist—the most 
important view of all. From the first beginning of 
life to the present time there has been continuous 
change, not merely change from one fauna to another, 
but the gradual mergence of specific forms of one type 
into another; that is to say, the evolution of life form 
The further back we go in geological history and exam 


ine the remains of these different animals, the more 
we find that the oldest fauna are those that least 
resemble the fauna of to-day. On the contrary, the 
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the simple to the 
history of all life form; 
type is that which has the 
vive through a long period. On the other hand, the 
most complicated type—that which covers the most 
specialized, like ourselves, or the animals nearest to 
man—are those seemingly destined to have the short 
est existence. It is from the oldest ro¢k formations 
that we have some of the simplest forms, almost un 
changed, coming up to to-day; those of complicated 
type extend back only for a comparatively short 
period. 

The geologist or the zoologist has not been able to 
form as yet a distinct successional line—a line along 
which the different animals go back modified until we 


complicated has been the 
that the least complicated 
greatest tendency tu sur 


more 
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fauna of the more recent periods are those which most 
closely resemble those of to-day, and from the 
to the more recent there is a gradual progression of 
type. If a lowly organism is able to survive the con 
ditions which surround it, it is just high a type 
as one which we ordinarily designate higher; but the 
real definition is that from the simple we come to a 
more complex type—from the somewhat generalized 


oldest 


as 


we come to a more specialized—and it has taken those 
great periods of millions and millions of years to 
bring us the fauna that we recognize at the present 
day But the geologist is very far from showing 
that the oldest fossil found anywhere represents the 
in-coming of life. There is very good reason to be 
lieve that long before this fossil was created there 


was a series of like forms extending back in geological 
history which represented a time period of probably 
not less than all the time period which has followed 


from this to the present day—that of that earlier fauna 
not a solitary trace has been left It may or may 
not be represented in the deposits that lie to-day 


buried in the ocean; but there is no question that 
like forms long antedated this oldest found, of also 
a certain amount of complexity. The progression from 
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get the archetypes of those that obtain to-day: and 
in order to set aside any impression that a person 
should receive to the contrary, there is no question 
that the animal forms radiated or diverged not on 
one line, but in an almost endless number of lines 
which may be said to run or branch out more or less 
parallel with one another or from the same type. The 
TO THE TEMPLES 
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if, ~ Se yes , $ a 
OF NIKKO 
birds have descended in part from the reptiles; th 
quadrupeds, the mammals, have in part descended 
likewise from the reptiles; but even if the birds have 
descended from the reptiles, we cannot say that the 
quadrupeds have descended from the birds. We know 
positively that they have not So, in the same way, 


continuing through all the different groups of the ani 
mal series, we must picture to ourselves a great num 
ber of lines spreading out like the branches of a tree 
ultimately, perhaps, to be drawn down to a singl 
stem or stalk; but whether we shall ever be able to 
discover the actual stem is a question Possibly we 
may get very near to it. 


Cement for Fastening Parchment Paper to Polished 
Surfaces. —Macerate, in separate vessels, 120 grammes 
of gum arabic ard 30 grammes of gum tragacanth, 
each in a small amount of water. When the tragacanth 
is well swollen and softened, stir until it is homogen 
eous throughout; the gum arabic is then added and 
the whole filtered through linen. Incorporate 120 c.c 
of glycerin in which 2.5 grammes of thymol has been 
dissolved. Add water to bring the whole up to 1 liter 
This should be preserved in well-corked bottles 





THE WELIN BOAT-LOWERING GEAR. 


Numerous devices have been invented for the pur- 
pose of facilitating the launching of lifeboats from 
seagoing ships, the davits now in general use being 
difficult to handle in bad weather, and always requir- 
ing more time to manipulate than is desirable. So 
far, however, the ordinary davits have held their 
place, later inventions generally being too complicated 
and expensive, or more or less unreliable. 

We give on this page illustrations of an apparatus 
invented by Mr. Axel Welin, of 24 and 25 Fenchurch 
Street, London, E. C rhe apparatus seems to offer 
special advantages in the matter of simplicity and 
rapidity of operation, besides possessing several other 
important features 

As will be seen from the engraving, the davit 
proper consists of an arm which turns about a center, 
moving along a horizontal guide bar; the lower end 
of the arm is in the form of a toothed quadrant. The 
other principal part of the apparatus is a bracket pro- 
vided with a rack parallel with the guide-bar, and 
with a running screw for the manipulation of the 
davit. Both bracket and davit are cast in steel 

The inner chocks are fixed, and support one end 
of the outer chocks, whose other end is supported by 
links hinged to the deck, and kept in position by a 
lever catch or hook 

The handling of the whole gear is very simple 
When the boat is being manned, a single grip releases 
the outer chocks, which are then automatically 
pushed away by the boat itself when the running 
screws are started On account of the advantageous 
leverage due to the peculiar movement of the davits 
along the rack on the base-plate, only one man at 
each davit is required to manipulate it. The running 
screws being threaded right and left, the men stand 
facing each other, and can therefore see the top of 
the opposite davit, thus being enabled to regulate the 
speed as required 

Should the ship have a considerable list, the boats 
on the weather side could not, with ordinary davits, 
be got clear of the ship’s side, and those on the lee 
side would get so far out that. in a sea, they would 
bump up against the ship with terrific force and 
possibly smash, and the passengers could only get 
into them with much difficulty The Welin davits, 
on the other hand, are always under control, and can 
be run out to the exact distance required under varying 
conditions and left there 

Rapidity of manipulation is insured by the fact that 
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To facilitate the raising of a heavy boat, the boss of 
the crank may be provided with teeth, and can then 
be dropped onto an auxiliary pin, thus being caused 


to gear with the end wheel on the running-screw. 


It will be noticed that the davits do not in any 
way encroach upon the promenading space of the 


deck. 


On account of the flatness of the curve described by 





the top of the davits during the earlier part of the 
movement the boat easily clears the edge of the deck, 
without having the chocks unduly high. 

When, however, the davit has reached its outermost 
position, the top has got several feet nearer the water 
level, and from 20 feet to 40 feet of “fall” (depending 
on the number of sheaves in the blocks) may there- 
fore be saved. 

The side pressure and any side vibrations that may 
occur are taken up by the tie-rod, the screw running 
freely in the nut. No bending strain can therefore 


come into action upon the running-screw, which has 
only to withstand the pull of the weight in the line 
of its own axis. For safety against overstraining by 
jerks, a thin elastic steel disk (Belleville spring) may 
be inserted between the end wheel on the running- 



















































































no pulling or pushing the boat lengthwise is required 
in lowering it, and that the weight of the boat itself 
materially assists the operation Whether the ship 
is on a straight keel or not is of little consequence, as 
two men would under all circumstances be strong 
enough to run the boat out. 


THE WELIN BOAT-LOWERING GEAR. 


screw and the inside bearing on the bracket.—En- 
gineering. 

A little turpentine (about a tablespoonful to 5 liters) 
added to the water on soaking the wash imparts a 
dazzling whiteness to the latter. 








PROGRESS OF 


AT a recent meeting of British mechanical engineery 
Mr. James McKechnie read an interesting paper 
the development of mechanical 
the period 1891-1901 and the direct effects resulting 
from such development, particularly as regards Speed 
of warships and merchant liners, as well as on th 


reduction of 
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years ago the 


quantity of coal consumed on long voyages wis 175 
pound per horse power per hour; now it is only about 
1.5 pounds. Similarly, while it cost some 10 pounds 


of fuel ten years 


carry 


1 ton 


caro 10 


miles, the same work can now be performed with 4 


pounds of coal. 


remembered 


tha’ these 


economies apply not to ocean greyhounds aloe, but 


to all “tramps” 


of a modern type, some idea can le 


formed of the great saving which is every day being 


accomplished. 


Then take the question of speec. Ten 


years ago no vessel was driven through the w ‘ter at 
a greater rate than 20 knots, but now there are -evera] 
that can travel as fast as from 22 to 24 knots. Some 
British torpedo-boat destroyers, constructed with tur 
bine motors, have reached the enormous speec of 3 


























to 37 knots. Going more into details, it is found 


while in 1891 


there were only eight steamers wh® 


rate exceeded 20 knots, there are now more than fi 


on such a list. 


have also been 
place with the “Deutschland,” which is maintai? 





The vessels between 19 and 19!. kne 


yermany hols firs 
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an average of between 23 and 24 knots, but British 
liners, with speeds of over 20 knots, far outnumber 
those possessed by any other nation. As for size, 
only two vessels of over 10,000 tons were in existence 
ten years ago; now there are more than fifty—some 
of them being over 13,000 tons. Ten years ago, again, 
there were only ninety-one vesseis which exceeded 
5,000 tons register, now there are 505. The Germans 
are displaying considerable enterprise in the produc- 
tion of large ships, but as yet they possess nothing 
approaching the British-made “Oceanic” of 17,274, or 
the “Celtic” of 20,880 tons. 


SEOUL-FUSAN RAILWAY. 

Tue promoters of the Seoul-Fusan Railway, having 
lately completed the issuing of shares for the first 
period and obtained the sanction of the authorities with 
regard to the organization of the company, are now 
arranging to convene a preliminary general meeting 
with a view to commence work at once. The pro- 
gramme, as stated by Mr. Kasai, chief expert in the 
service of the company, is as follows: 


Rout The railway under notice starts from Seoul 
and terminates at Fusan. The most prominent places 
where stations are to be established are Suigen, 25 
miles from Seoul; Tompo, about 50 miles from the cap- 
ital; Shokuzan, 3 miles south of Tompo, which is noted 
for ric!) gold mines; Zengiken, 72 miles from Seoul; 
Koshiu. 90, and Renzan, 200 miles from Seoul. Be- 
tween Seoul and Renzan the ground is level, but from 
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to the supply of stones for railway and building pur- 
poses. But of timber, nothing fit for use can be pro- 
cured, and it will be necessary to import it from abroad 
—for sleepers, bridges and buildings of all descrip- 
tions. The company proposes to use American pine, 
and for this purpose is now making elaborate investi- 
gations. At the time of the construction of the Seoul- 
Inchon Railway, a few years ago, American timber was 
employed at a comparatively small cost, and it is 
probable that a similar course will be adopted on the 
present occasion. American pine is estimated to be 
much cheaper, both as regards cost and transport, than 
Japanese timber. The clay along the route is believed 
to be suitable for the manufacture of bricks, and 
therefore a number of factories are to be established 
as the work proceeds. Cement must be procured from 
abroad. 

Labor.—Koreans are to be employed for excavation 
and other labor, as they are twice as strong as Jap- 
anese, while their daily wages do not exceed 30 to 40 
sen in Korean currency (30 sen is equal to 21 sen in 
Japanese money).—From the Japan Daily Mail. 


Tue success of M. Santos-Dumont and the partial 
success of Count von Zeppelin has aroused great public 
interest. It is rumored that the latter has repaired 
the serious damage caused by a storm and will soon 
be ready for a new trial. Our engraving, for which 
we are indebted to the Illustrirte Zeitung, shows the 
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carriage and the racing vehicle, for which the wealthy 
classes stood always ready to pay big prices, and while 
the leading firms had as much as they could do in 
this branch of trade they were not inclined to turn 
their attention to anything else. 


SOME LESSONS MAKERS LEARNED. 


The demand for automobiles brought any numbei 
of new firms into the industry, but as they could not 
compete with the big makers in their own line they 
were obliged to create a class of vehicle of their own; 
and, finding that there was an enormous business to 
be done among the general public, who were clamoring 
for light and cheap carriages, they did their best 
to satisfy the demand. 

Many of them learned to their sorrow that the de- 
signing of a really satisfactory voiturette presents 
more difficulties even than the big carriages, and 
makers had to acquire a lot of experience at great 
expense before they could exactly hit off the require- 
ments of buyers. 


What people wanted here was a light, simple and 
cheap vehicle, one that did not require a mechanic 
to drive it, and did not cost much for upkeep; but, 


though several types of such vehicles enjoyed a lot 
of vogue for the time being, they soon dropped out 
of favor when their deficiencies became too mani- 
fest. 

The earlier voiturettés were too noisy to satisfy 
buyers, and it was found that their consumption was 
much too high to make them economical, while in 
































TEST OF BALLOON MOTORS ON THE LAKE OF CONSTANCE. 


the latter point the region is mountainous and the 
toads are rugged, until at 150 miles the famous Kinzan 
8 reached, a city well known for the production of 
ginsen The section of 80 miles between Kinzan and 
Waikwan is expected to present no small difficulty; 
Indeed, it will constitute the most arduous portion of 
Work on the railway. Beyond the 215-mile mark 
'Sa large city accessible from the north through Seido 
and Enyo, which borders Fusan along the River Ra- 


kuto. The whole distance of the line is 287 miles, and, 
When completed, it will enable the passenger to reach 
Pusan from Seoul in ten to twelve hours, at an aver- 
age speed of 28.7 miles an hour. 

Tunnels.—These are to be constructed at thirty-one 
Dlaces, and will have a total length of 40,700 feet. 
The one to be bored through the Hachiroku Pass, be- 
ome aiteikin and Sanroshin, will be the longest — 

mile 

Bridves.—The longest bridges are to be constructed 
at Rakito and Kiuko, the former measuring 1,400 feet 
aid th» latter 1,200 feet. The total length of bridges 
% the line will be 20,500 feet. 

Gage —In Japan the gage in general use is 3 feet 
6 inches, but’in Korea it is to be 4 feet 8 inches, so 
that 7 pound rails may be used. The Seoul-Fusan 
Railwa \ was originally intended to be a double track, 

t for the present a single track will be laid, all the 
_ ions relating to the work having been based on 
lat fact. 


Mate;ials.—So far as the geological aspect of the 
‘euntry is concerned, no inconvenience will be felt as 


very severe tests of the motors on a boat 36 feet in 
length, 6% feet in beam. With the rearmost screw 
alone, running at 1,100 revolutions, the boat was driven 
along at the rate of 6.8 miles per hour. With all three 
screws running, a speed of 9.3 miles was obtained. 
Each motor used 13.2 pounds of benzine per hour. 


AUTOMOBILE OPPORTUNITY IN FRANCE. 


THE more one studies the tendencies of the automo- 
bile movement the plainer does it become that there 
is an enormous trade to be done here by American 
firms as soon as they are able to step in and supply the 
demand. 

In previous letters I have outlined the course of 
the movement and shown that there are two distinct 
currents of demand, among the wealthier classes for 
high-class carriages and among the general public 
for cheaper voiturettes; and while it is hardly likely 
that foreign makers will be able to compete with the 
French for some time to come in the production of the 
best types of carriages, in the construction of which 
manufacturers have the advantage of a long ex- 
perience, I think that in the light carriage and voitur- 
ette the American is quite capable of designing ve- 
hicles as good as anything turned out on this side, 
and he is certainly able to build them more cheaply. 

It is only quite recently that the voiturette has made 
any considerable progress in this country. For a long 
time it was overshadowed by the expensive touring 


striving after lightness makers cut away the weight 
of the mechanism to such an extent that failures were 
frequent, and after a few months’ running the spur 
wheel gearing was worn out and they were only fit 
for the scrap heap. 

There are one or two types of carriages that are 
beautiful things to look at, but their life is so short 
that buyers will have nothing more to do with them 
The experience has not been lost, however, upon mak 
ers, who have been doing their best to improve the 
voiturette, with the result that a considerable number 
of new vehicles are on the market that show a con- 
siderable advance on anything previously turned 
out. 

The simpler the voiturette the more satisfaction does 
it give the owner. They are nearly all propelled by 
single-cylinder motors of the standard De Dion, Aster 
or Buchet types, and they may be roughly divided into 
two classes, according to their systems of transmis 
sion—that is to say, those with shaft and bevel gear- 
ing. and those with belts running on fixed and loose 
pulleys arranged for two forward speeds and revers- 


ing. With the high-speed motors at present used the 
belt gives perhaps the best results, and is certainly 
more durable. 

MEETING BELT REQUIREMENTS 


For a long time the belt was objected to on account 
of its liability to stretch and slip in wet weather, but 
as the demand always creates a supply the require- 
ments in belts for light motors have now been met by 
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the manufacture of special kinds that are claimed to 
be incapable of stretching. 


Among the new voiturettes that have been coming 
into some prominence of late is one constructed by 
Mr. Bertrand, who was at one time Paris agent for 


the Cleveland bicycles, and who seems to be doing very 
well with his little carriage, of which the principal 
feature is the long belt running from the motor shaft 
in front to the rear axle The motor is a De Dion or 
Aster, as required. One of these vehicles was driven 
by the well-known artist. Forain, in the tourists’ ex 
cursion from Paris to Berlin, and another recently 
won the race from Moscow to St. Petersburg, and was 
in fact the only vehicle that in negotiating 
the Russian roads 

The great fault about 


suc ceeded 


these voiturettes is their want 


of uniformity, by which I mean that there is an en 
tire absence of any attempt at standardizing parts, 
with the result that if an owner wants to replace a 
part he has often to wait a considerable time, and it 


It is just here that the 
opening to step in and 
manufacturer caters 


means a great deal of expense 
Americans ought to find an 
secure the trade The French 
for individual customers, but what is wanted are firms 
who will build automobiles for the market No one 
ought to be in a better position for doing this than the 
Americans, since they have only to apply to automobil 
ism the methods which have proved successful in the 
bicycle ind other trades 


American gasoline motors ought to be specially suit 


able for voiturettes and light carriages, for the reason 
that Americans always aim at lightness and sim 
plicity, modifying the design to arrive at this re 
sult, instead of merely cutting away metal and sup 
pressing parts, as is the case with French makers, 
who are often surprised to find, after paring down 
the weight, that the motor gets hot and liable to 
derangement, and is of low efficiency 
COMPLETE VEHICLES NOT WANTED 

Some of the smaller American motors | have seen 
are gems of lightness and simplicity, and the makers 
producing them ought to do equally well in designing 
motors for 1utomobiles 

I think there is very little chance of American manu 


facturers exporting complete automobiles to this coun 
try. The import duty on carriage work is too high. But 
there is nothing to prevent them from sending over un 
lerframes, preferably of angle or channel section steel, 
and not tubes, complete with motors and transmission 


gears. The maker who expects to get the trade must 
look after the requirements of the market, or other 
wise he will find the stock thrown on his hands 

It is useless, for example, offering French buyers 
vehicles steered by the tiller or lever; they won't 
have them at any price. They think the lever is dan 
gerous, and, besides, it is not the fashion. They de- 
mand the steering wheel or nothing. Vehicles weigh 


ing more than 550 pounds must have a reversing gear 
and it would be preferable to eschew bicycle wheels, 
which are not now used except for the lightest of voitu 
rettes If these external matters are attended to the 
maker can do what he likes with the mechanism, 
provided it is light, thoroughly reliable, economical 


and durable 

If such frames and machinery were sent over to 
this country and fitted with carriage bodies by a 
French maker. who need only build them to one 
model, I am certain that an enormous trade could be 
rapidly developed It is necessary that such parts 
should be turned out in big numbers, and the French 
agents should keep in reserve a large stock of ex- 
change parts, which should also be distributed among 


the automobile dealers in the different towns. Sup 
posing such advantages were offered and the carriages 
were sold at a lower figure than what is asked by the 
French makers for vehicles of equal grade, the buyer 
would give preference to them, because he would know 
that in the event of some derangement on the road 
he would easily find spare parts for replacing break 
ages. The future of the industry undoubtedly lies in 
the production of cheap and reliable vehicles, with 
all the parts interchangeable, and with facilities for 
renewing pieces that are broken or worn out.—Corres 
pondent of the Motor World 


SHIPBUILDING IN THE UNITED STATES 


A Few years ago Britain produced three tons for 
every ton of shipping built by all other countries 
in the world; now the proportion is barely two to 
one; and although even this preponderance is satis 
factory, it is not comforting to know that foreign 
countries are permanently increasing their produc 
tive capacity at exactly twice the rate of our augmen 
tation The United States shipbuilding returns for 
the year ending June 30 last are already available 
and show that the tonnage launched is 25 per cent 
greater than in th preceding year, being 401,285 
tons—double the merchant output of Germany, but 
only about a fourth of the British production In 
the year ending June, 1900, the total was 305,677 
tons, while six years ago it was as low as 111.602 
tons. The past fiscal year’s total is quite double the 
average per annum for the past decade. Many of the 
ships, it is true, were for purely American trade: but 
the number for over-sea commerce was much in ex 
cess of previous years, fifteen such, mostly over 4,000 
tons, and aggregating 70,667 tons, having been built 
on the Atlantic Coast for “foreign” trade, and nine, 


of 18,888 tons, on the Lakes for transatlantic service. 


Here in tabular form are the figures for six years 
| ! 
| etal, including 
w i | en £ 
| Luk Mississippi, &¢ 
185 67,127 | 95 353 111.602 
1 sti W544 ]08, 782 27 007 
1887 108.504 116.937 232.23 
1808 112.979 | 54.084 1RO ASR 
18090 1%), 120 80,366 300,038 
1900 197 e682 VO. 776 305.677 
1%)! 237.0858 153,138 401285 
The increase ts thus widely distributed Fewer 
wooden ships are included, although 22 schooners 
account for 40,273 tons, with others of smaller size. 
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In view of this striking increase, it is not without in- 
terest to review the general practice as it presented 
itself to the writer during a visit to several of the 
more important yards in the States last month. 
Often as the attention of shipbuilders at home 
has been directed to the question of pneumatic rivet- 
ing, one requires actually to see the plant at such 
works as the American Shipbuilding Company at 
Cleveland, or those of the Chicago Shipbuilding Com- 
pany. One is then able to appreciate what a persistent 
pursuit of this method of riveting will achieve in sim- 
plicity of arrangement and in thoroughness. At Chi- 
cago, when the writer visited the yard, the bottom por- 
tions of the frames of a steamer, some 420 feet in 
length, were in place, the plates of the inner bottom 
were for the most part fitted, and the bottom shell plat- 
ing was well advanced. This seems to be in accordance 
with the methods there employed; the bottom plates, 
being prepared off templets made in the mold loft, 
so that they are ready as soon as the lower frames 
are erected, and are worked into the ship without 
any waiting for the side frames; even the bilge plates, 
for the midship portion of the ship at least, are 
punched and rolled and lie ready alongside until such 
time as the side frames are up and ready to receive 


them The forenoon of the day of the writer's visit 
had been attended by a heavy rain storm, and all 
hanas had been knocked off; but under the bottom 


of the steamer above mentioned a compressed air main, 
some 5 inches in diameter, lay, running the whole 
length of the ship; T branches occurred at various 
positions, and from these flexible branch pipes were 
led both to port and starboard for the supply of air 
to the pneumatic tools. On each side of the keel three 
riveting machines were in place, as left by the work- 


men, so that on the bottom of that steamer it was 
obvious that six mechanical riveters were working; 
this number being in addition to the other pneumatic 


tools for rimering and caulking. The bottom was kept 
as clear as possible of shores, and the impression 
given was, perhaps, that a little less care was taken 
in this respect than at home; which is perhaps justi- 
fied by the fact of the ship having no declivity (in 


view of the subsequent launching being made broad- 
side), a lesser number of shores and the total absence 
of bilge blocks (at this stage at least) was thus allow- 
able 


In another steamer, launched a few days previously 
and lying afloat, the writer was more successful in 
seeing pneumatic riveting actually in progress; the 
main air-pipe was led along the deck and branches 
taken off as required through the hatches to the parts 


below. Some six squads of riveters were working on 
this ship, and all with pneumatic tools, no sign of 
hand riveting being visible from stem to stern. The 


portions in process or riveting were girders beneath 
the upper deck, and the lower edges of gussets to the 
lugs attaching the side frames to the margin plates; 


why these had not been completed earlier was not 
quite obvious; they were in the nature of odd work 
and the possibility of applying pneumatic power to 


them was correspondingly remarkable. The work pro- 
duced by the pneumatic riveters is to all appearance 
excellent; even the keel rivets seemed all that could 
be desired; the appearance of perfection is supported 
also by the tests made at the Chicago yard in the way 
of cutting up samples riveted together for the purpose, 
and by the siill more practical consideration of the 
difficulty actually experienced in cutting out pneumati- 
cally-driven rivets in the frequent cases of repair 
which have presented themselves. The difficulty, said 
to be experienced at home, of getting the plates well 
closed with pneumatic work, is overcome in America 
by the screwing up being done by a special squad, leav- 
ing nothing for the riveters but the actual work of 
driving the rivets. Fairness of holes, at least when 
the work is first put together, cannot be said to be a 
feature at Chicago, the three-ply work especially might 
well be better than it is; the pneumatic rimering, 
however, brings things into a fairly satisfactory condi- 
tion before riveting is commenced. 

With the very large development of pneumatic work- 
ing, it is rather noticeable that at the Chicago yard 
appliances are in some respects distinctly behind first- 
class appointments at home. The bottom plates are 
worked in long lengths, covering fourteen frame 
spaces; the bilge plates, both upper and lower strakes, 
cover only seven frame spaces; the reason being that to 
this day the length of rolls (some 16 feet) at the 
works determines the limit of these plates. The plate- 
edge planer matches the rolls in its want of capacity, 
and requires two shifts of a long plate to complete one 
edge. No joggling is yet resorted to, and the manage- 
ment is not convinced of the material advantage to be 
got therefrom In this shipyard there is at present 
one gantry or trestle structure surmounted by a travel 
ing crane, the whole being of the type that has been 
so much discussed of late years 

Naturally, if one wishes to see modern labor-saving 
appliances on a bolder scale, one must go to the large 
establishments, such as Cramp’s works at Philadelphia 
or the New York Shipbuilding Company's works at 
Camden, opposite Philadelphia As is well known, 


the former works have three gantry structures; each 
is surmounted by a double cantilever crane, so that 
six ships under construction are served by these ap 


pliances for handling the material. At Camden the 
roofs at present erected cover three bays—one over the 
fitting-out basin, the other two over building berths, 
and capable of taking two ships in the breadth; electric 
cranes, suspended from the roof, traverse these bays. 
At the Camden works the problem set by the manage- 
ment seems to a casual observer to be how to carry on 
work differently from the way it is done elsewhere, 
especially in Britain; the mold loft is a beehive in- 
deed, although there are only some four ships under 
construction, and none of them has any very special 
feature about it. Apparently nothing is shaped with 
out a mold from the loft, and, further, nothing is done 
by hand; the frames are set cold, and a tool something 
like a bean squeezer is used for the purpose; so far 
as possible, also, the tool is taken to the work instead 


of the work to the tool; if an odd hole has to be 
drilled in fitting together the parts of, say, a hold 
stringer (this fitting is done on shore), a pneumatic 


The above remark as to hand 
for some rea- 


drill is brought to do it. 
work does not quite apply to riveting; 
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son or other, probably a temporary one, the only shell 
squad of riveters the writer saw were riveting 
hand, notwithstanding the fact that close beside them 
pneumatic rimering and caulking were freely in prog: 
ress. 

Neither at Cramp’s works nor at the Camden works 
is any joggling of shellplates resorted to, Speaking 
that is, of work now in hand; at the former some 
bulkhead plates and other minor portions are joggled, 
but not the heavier work. Hydraulic plant appears 
less effectively employed than at home; the writer 
saw little hydraulic riveting, and such hydraulic 
punches and presses as are in use seem to have the 
four supporting columns, instead of being open jp 
front, as in the best modern machines. In the plate. 
edge planers at Cramp’s works the plates are held to 
their work by hand-clamps, instead of by hy:iraulie 
presses. In the Camden works less flanging is resorteg 
to than at home, but this is, perhaps, because things 
are not fully organized; certainly at Chicago flinging 
is used quite as effectively as in Britain. 


The impression borne upon the writer from his some. 
what hasty visits was that a judicious selec‘ion of 


American methods is well worth the most carefu! attep. 
tion of the British shipbuilder. The Americiin, op 
the other hand, has something to learn fron the 
methodical equipment of an up-to-date yard in ‘\ie old 
country, both in the relative positions of and space 
allotted to ships’ bending-blocks and sheds, an | algo 


to the provision of machine-tools of ample capac ‘y for 
work now common.—Engineering. 
ST. PAUL’S. 

Mr. Somers CLARKE, the architect to the Deon and 

Chapter of St. Paul’s Cathedral, writes to The [limes 


as follows: 


Many reports have been circulated about tiie ge 
curity of St. Paul’s Cathedral which are not more 
remarkable for their conflicting nature than for their 
lack of authority. The public have been a)rmed 
by statements about serious cracks in the (abric 
These there are. They, expecting to see dayligh: shin 
ing through the walls, go away disappointed. Then 


there is really no 


we see comforting reports that 

eause for anxiety. The expectations of the ove set 
of people are as unreasonable as the other ports 
are untrue. Never having seen any representa’ ive of 
the press, information that has been attributed to me 


is wholly imaginary. It has been thought we’! that 


I should ask permission in your columns to n.ike a 

statement as to what is the real condition of ‘hings 

and this I will try to do as briefly as possible. 

THE SETTLEMENT OF THE DOME PIERS AND THE W) STERN 
TOWERS. 

Within the first hundred years after the st: icture 
of the cathedral was finished the immense eight 
resting on the foundations of the eight piers which 
carry the dome and on the foundations of it: abut 
ments caused those parts of the structure to -ink a 
little. Most ingeniously spread out as are thes: foun 


dations so as to cover the largest possible ar: ., the 


earth beneath them has consolidated rather mor 
than under those parts of the fabric less heavily | aded 
The settlement thus caused has broken the eight 
arches and the windows of the clearstory over them 
in the nave, the choir, and the north and sout!: tran 
septs, where they abut on the dome piers. In the same 
way the very great weight of the western towers has 


caused them to sink. In sinking they have cracked 
the west front in a vertical direction throuxh the 
great door, the window above, and the vaulted ceiling 
of the portico. They have also cracked through the 
wall of the chapel to the east. 


It is very rarely that one finds one of our cathe 
drals with towers or other heavy features wherein 
such parts have not been a cause of settlement. Such 


settlements are not necessarily a cause of serious in 
security, but it is obvious that by them the integrity 
of the edifice is more or less destroyed. Where the 


structure was intended to be tied together by con 
tinuous masonry the continuity is broken. Arches 
which should exercise their pressure in a_ cefinite 


direction begin to act in directions unforeseen. 
In buildings of pointed architecture such deforma 


tions are less serious in result than in those wher 
round arches only are made use of. Pointed arches 
will undergo the most extraordinary distortions be 
fore they finally yield. The moment a round arch is 
broken or begins to spread the top flattens and its 
strength is jeopardized. 

Above a 100 years since the development of the 
before-mentioned settlements gave cause for anxiety 
a system of great iron ties was introduced into St 


Paul’s Cathedral. These are placed so as to tie back 
to the dome piers the fronts ef the north and south 
transepts; to counteract, in fact, the want of com 
tinuity caused by the breaking through of the arches 
and window already referred to. But another move 
ment was also observed, and ties were introduced © 
counteract it. The transept fronts were found # 
be settling away from the main fabric and alse them 
selves to be settling toward the east and west, this 
being demonstrated by a crack extending vertically 
through the windows. The damage in the south 
transept was greater than in the north, and has sine 
developed. This we can tell by observing tie s# 
of the joints between the stones, many of whieh 
after the fashion of the time, were run in wit! lead 
now quite loose and not filling the joints. 


WHAT WREN DID. 
Wren was well aware that the substratum o1 whict 
the cathedral was to rest left much to be <esite! 
The medieval builders as a rule troubled the: sel¥® 
very little about foundations. Wren took al! precél 
tions that were known or practicable in hi tim 
Examining the site of his new cathedral h found 

that, passing through the débris of Old Lon: on, 


came, at a depth of some 15 feet or 16 feet from the 
surface, to a layer of clay, or “pot earth” as h term 


it. This varied from 6 feet to 4 feet in thickne® 
The pot earth rests on a stratum of sand (no at® 


solid) mixed with gravel stones, the lower p:'t 
Below this, and some 35 feet to 40 feet from ‘"e — 
face, lies the London clay. Wren thought it out 
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the question to carry all his foundations down to the 
London clay. He rejected piles, foreseeing that wells 
or other things might more or less drain off the water 
from over the clay, and knowing that unless piles 
remain always under the same conditions they must 
certainly rot. He thought best, by spreading the 
foundations, to float the cathedral on the bed of “pot 
earth,” and thus he built, never dreaming of the 
desperate attacks the sandy substratum under the pot 
earth would have to sustain. Had this substratum 
peen left undisturbed, although there would no doubt 
have been some movement on the structure on the 
lines of the chief settlement we now see, there is no 
reason to apprehend that the movement would have 
continued. 


HE TROUBLE CAUSED BY SEWERS AND THE DISTRICT 
RAILWAY. 

The \ery necessary increase of sanitation and of 
road improvement was probably the first serious attack 
on the substratum. The ground on which the cathe- 
dral st.nds slopes rapidly toward the south and west. 
It is fairly level to the east and north. In all direc- 
tions scwers were made and at various depths. It 
was proposed in 1832 to bring a sewer at some 30 feet 


through 
of the 


surface 
east sides 


the churchyard 
cathedral. 


on the 
Immediately 


below ihe 
south id 


the danger to the fabric that this would cause was 
pointe out, the Corporation of London, which has 
ever s) own the greatest consideration for the cathe 
jral, or ‘ered the works to be stopped. The deep drain 
in the places has never been made. Unfortunately 
it wa arried up Godliman Street almost into the 
church ard, and must have done not a little to drain 
the su! stratum, especially near the southwest tower. 
The level of this sewer is considerably below the 
bottom of the foundation of the cathedral walls. 

Son thirty years ago the Metropolitan District 
Railw was run under Queen Victoria Street, cut- 
ting a rge gash along the southern slope of the hill 
on wh h the cathedral stands. The railway at its 
neares' point is but 500 feet away—that is, just about 
the ler <th of the cathedral. The railway is, in fact, 
a hug trench cutting into the sandy stratum. The 
distur! 1nce caused by making such a trench was very 
great ‘here cannot fail to ha've been a considerable 
chang: in the water-bearing conditions just above the 
Lond clay. A cutting once made the water will 
alway follow it. Below the underground railway 
there s since been pierced the tube for the Water 
loo an. City Railway. How far this is down in the 
Londo: clay I do not know. 

We d, then, that the southern slope of the hill on 
which ‘ne cathedral stands is fairly riddled with exca 
vation» of one sort and another. There are sewers, 
the un erground railway and a tube at a lower level 
The m st remote of the railways or tubes is but just 
500 fe from the cathedral foundations. Those who 


have s' idied earth movements, the result of deep exca 


vatior know that a great deal of dislocation takes 

place a line diagonally right and left of the parts 

excay d. The fact that the underground railway 

is 500 feet off does not insure that resultant earth 

moven: nts do not come much nearer to the cathedral. 
FRESH INDICATIONS OF SETTLEMENT. 

Duriig the last twenty years fresh indications of 
settlements have been showing themselves in the 
walls the church. The movements are still in prog 
ress. hose most to be observed are on the south 
side he worst are in the south transept. The way 
in wh these have moved since the ties of 100 years 
ago were inserted shows that the settlements are 
lue no! to the thrusting of arches in the fabric itself, 
but to the subsidence of the mass which at this place 
consists of a wall from 8 feet to 10 feet thick, 130 feet 
long, 0 feet high, and weighs between 12,000 and 
13,000 tons. 

The arch of the window head is so broken that 
the great keystone carved with a cherub had dropped 
more than 2 inches from its place. Before the repairs 
list completed it was quite loose, and was merely 
held by the pinch of some stones at the back and 
y the ironwork of the window. The wall has, in fact, 
lit vertically through the doorway and the window 
wer it, sinking gently in two masses right and left. 
The coffered window head we see from inside the 
burch is quite out of shape, and the same dislocation 
na less degree may be observed over the windows 
f the clearstory adjoining. The massive iron 
stanchions intended merely to resist the wind and to 
five rigidity to the lead glazing are now bent by 
the weicht of the window arches pressing upon them. 
'twould be going into too much technical detail to 
‘tate in your columns where there are other indications 
of movement. It is enough to say that they exist on 
the south side of the church, and we know that some 
ft them have continued to develop during the last 
three years. They are still developing. 

THE FUTURI 
_If we suppose it possible that the subsoil be left 
‘rom thenceforward untouched, the settlements are 
1 sufficient importance to make it necessary not only 
9 Watch them carefully, but to expend considerable 
‘ims (out of a very limited income) on their repair. 
viring the last four years the chapter has had.to 
ind the money for such works. But now comes the 
attack by the electric railways. One of these—the 
Vietori City and Southern Electric Railway—pro- 
poses come under the churchyard, taking a line 
‘twee the cathedral and the great warehouses on 
ne sou'h. The center line of the tube or tunnel would 
* abort 40 feet from the southwest tower and 50 
“et to (0 feet from the south transept. Another—the 
Pieeadi y and City Railway—proposes to pass under 
arter ‘.ane—that is to say, under the’ first street im- 





Mediate'y south of St. Paul’s Churchyard. The center 





‘te of this tunnel is at a distance of 170 feet both 
‘tm th: southwest tower and the south transept. It 
‘ould .e a little nearer to the cathedral than the 
Width the west front. It would be but 300 feet 


ftom t).« 
We + 
atlacke 
London 
‘enter 

NZ as it 


center of the dome. 
ust not forget that the cathedral is already 
on the north. Here is the tube of the Central 
Railway, and this is but 460 feet from the 
the dome. We know that this tunnel, pass- 
does close to Bow Church, has already in 
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the few short years since it was pierced caused the 
steeple to overhang 1 foot 9 inches toward itself. 
Bow Church tower is a mere toy compared with the 
enormous weight of St. Paul's. The area of one of 
the western towers of St. Paul's is just double the 
area of Bow Church tower. 

THE CHIEF DANGER TO ST. PAUL'S. 

But the chief danger to the cathedral lies by no 
means only in piercing the tubes or in the vibration 
from passing trains. The tubes may be sunk ever 
so far down, the vibration may, and no doubt will, 
be very much reduced, but wherever the tube may be 
a tremendous hole must be made for the public to 
get at it. Then, when the bottom is reached there 
are footways, cross passages and all manner of sub- 
sidiary excavations. Who knows what underground 
streams may not be tapped in making these big shafts 
or how much superincumbent weight may affect ex 


cavations? The Piccadilly and City Railway pro 
poses to place its terminus under the space where 
Cannon Street is crossed by Queen Victoria Street 


The tunnels in which is the terminus must necessarily 
be of-considerable length, and can hardly fail to come 
within 600 feet of the cathedral. The great hole and 
excavations to the east are, however, not more dan- 
gerous than would be those to the west on the slope 
of Ludgate Hill, where a station is projected. There 
is already, on the north, the Post Office station of the 
Central London Railway. The results of these big 
excavations and disturbances would very probably not 
show themselves seriously in the fabric of the cathedral 
for a good many years; but what is, let us say, fifty 
years in the life of a great national monument, one 
of the most magnificent buildings in the world, and 
which, taken due care of, may last for 1,000 years or 
more? 

Mr. Charles Reilly proposes, as a means of render 
ing the cathedral secure against any dangers occa 
sioned by underground railways or sewers, that the 
building should be supported on the bed of blue clay 
35 feet below the surface. The cost of the under- 
pinning necessary he estimates at £220,000. He has 
recently done the same thing to the hall of one of the 
City Companies, within 50 feet of the Stock Exchange 
itself, when isolated stone piers weighing 300 tons 
were safely underpinned to a depth of 50 feet without 
cracking the plastering in the rooms above. 


THE MANAGEMENT OF SIMPLE CASES OF 
INSOMNIA. 
By A HospiraL PHYSICIAN 
Wuen to give a hypnotic—what one to use—how 
much to use—how long to continue it. These ques 


tions are frequently before us for thought and decision, 
and on our decision may hang many far-reaching 


results. We must know the mental and physical con- 
dition of our patient and the usual actions of the 
drugs, for all hypnotics have other actions besides 
the one of causing sleep. We must remember that 


all drugs act differently on different persons, and none 


vary more than those acting on the nervous system. 
A person who is strong and vigorous may be very 
differently affected from one who is weakly. It is not 


always the apparently robust who can take large doses 
without ill effects. Many apparently healthy people 
really have weak hearts or irritable kidneys, and the 


condition of these organs in particular should be 
known to be normal before any hypnotic drug be 
given. Then, too, the mental state-of the patient 
should be known, for it is very easy to get into the 
habit of taking “just a little powder when one cannot 
sleep.” Nothing requires more strength of mind and 
will than to lie awake at night when everyone else 
is sleeping. And nothing is harder to break away 


from than the habit of taking “just a little” when it 
is once formed. Then, too, an improper dose of a 
proper drug may have an exciting instead of a sooth- 
ing effect, and we must always guard against the pos- 
sibility of harm being done by an unintelligent carry- 
ing out of orders, and an overdose being given uninten- 
tionally. The chief bad effects of drugs that we shall 
mention are the danger of contracting the habit of 
using them, as already mentioned, and the effects on 
the heart, the kidneys and the bowels. 

Nearly all hypnotics are directly depressing in their 
action on the heart. This is at times an advantage 
when that organ is acting too vigorously, but it must 
be most carefully watched. It is frequently advisable 
to combine a small amount of stimulant with the 
hypnotic, either giving them both together or giving 
the stimulant in smaller dose at intervals. The action 
on the kidneys is usually that of an irritant. They 
are usually eliminated in part by the kidneys, and 
under normal conditions are excreted properly and 
promptly. When for any reason the excretion is not 
prompt and the drug has to be repeated, we may get 
a cumulative effect which is very undesirable. Under 
normal conditions the urine is usually somewhat in- 
creased in amount. When there is already 4 pre- 
existing disease of the kidneys, the urine may be 
decreased in amount or even suppressed. The action 


on the bowels is almost always constipating, not so 
much by a direct action as by the indirect one of 
reducing the vigor of all the organs The dangers 
of constipation have been spoken of in a former 


article, and need not be repeated 

Let us first speak of the methods of inducing sleep 
without the use of drugs. These are, of course, to be 
urged upon a patient first If they fail, we must then 
use medicine. The first thing is to find out for certain 
if the digestion is as it should be and to attend to 
this before the sleeplessness. Any disorder here hav- 
ing been rectified, we begin with the simple home rem 
edies that are not always thought of at home, but 
which are frequently sufficient. 

First of all we should mention a_ well-ventilated 
room—not heated above 60 deg. F., and better 55 deg 
F. for an ordinary adult. The aged may be given a 
higher temperature, and of course during the summer 


such a temperature is usually impossible. The bed 
clothing should be sufficient but not excessive. Blan- 
kets are preferable to quilts and comforters in that 


they do not weigh as much for the same amount of 
warmth. 
The 


counting of plain numbers or “black sheep 
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jumping over a wall,” or the simple repetition of any 
meaningless phrase is to be tried. 


If this is insufficient, try bathing. Either a hot 
or cold plunge is frequently efficacious. Care must 
be taken not to prolong the bath too much. If there 


is not a bath tub, we may use the sponge bath or the 
foot bath. The latter is frequently of use when made 
hot with a drachm or two of mustard-added. Then, 
after a brisk rubbing down, the patient is ready fo) 
bed. Bathing should be absolutely the last thing done. 
There should be 


no further duties of any sort, not 
even to go to see if the front door is locked, if the 
windows are properly arranged in case of an unex 


pected shower, if the furnace is in condition 
for the night. 

Again, some people will sleep if they simply change 
their room, or by sleeping alone if they have 
occupying a room with someone else, or by having 
a faint ray of light instead of absolute darkness. 

Then massage is useful. If there is a competent 
masseur or masseuse at hand, he or she may be em 
ployed to give a regular course of treatment, care 
being taken to insist on the movements being made 
slowly. If there is no trained assistant at hand, there 
may be someone who can be taught how to rub the 
head and the feet. As a hypnotic, rubbing the feet 
very slowly and evenly is about as good as anything 
It may take a long while—even an hour—but, as a 
rule, after a hot bath, if it is done slowly and evenly 
the patient will be quiet in a very few minutes and 
will sleep in from a quarter to half an hour. Of about 


proper 


been 


the same efficacy is rubbing the head, but it is harder 
to do well. It must be insisted upon that there be 
no conversation, laughing or the like The process 


need not be funereal, but it should be quiet, with little 
or no light in the room. 


Coming now to a little more medicinal treatment 
we may find that a copious hot drink of almost any 
thing may be useful—for example, hot milk or beef 
tea. In the aged a cup of black coffee, or caffeine 


'. to 1 grain, at tea time or on retiring may improve 


the cerebral circulation so as to induce sleep. Wher: 
the sleeplessness is due to over-fatigue we may le 
able to convert the fatigue into plain natural tirednes 
by a little stimulant. Here it is that the hot drink i 
the most useful, and if it fails we may try strichni 
1-200th to 1-75th grain. The dose should not be larg 
enough to act as a marked stimulant lest it act as an 
excitant. 

We now come to the use of hypnotics. There are 
many of them, both official and unofficial. To attempt 


to enumerate and go into their physiological action 
therapeutics and toxicology, would take too long and 


would be simply rehashing the materia medica We 
shall mention briefly only some of the advantages and 
disadvantages of some of the most common ones when 
used alone and in combination. Sometimes by com 
bining a moderate dose of two drugs we can the 
combined good effects of both without the bad effect 
of a large dose of either 

First and foremost is opium and its 
active principle. It is the most powerful, the most 
valuable, and the most dangerous drug we have For 
the purpose of this paper it may be dismissed with a 
word—never use it for simple insomnia Neve! 
it except for pain that cannot be relieved in any other 
way. Find the cause of the pain and relieve it If 
it is a surgical pain, like that of appendicitis or a bone 
felon, treat it surgically If it not surgical, find out 
what it is due to and treat the cause, and do not give 
opium till all else fails. When it become neces 
sary to give it, be sure the patient not know 
what is being given. 

Chloral hydrate is a powerful drug at times, but its 
effects vary greatly. It is very depressing to the heart 
The habit of using it is easily formed. Care must be 
used in giving it to alcoholic subjects, as they fre 
quently get the depressing rather than the hypnotic 
effects. By alcoholic subjects, drunkards are not neces 
sarily meant. There are many “alcoholics” who would 


ret 


constituent 


does 


does 


be amazed to hear themselves classed as such, for they 
were “never under the influence of liquor” in their 
lives. It is the person who has always taken a few 


drinks a day, who always has a little alcohol circulat 
ing in his body, who is “an alcoholic” in the scientifi 
acceptation of the term. When it is best to use chloral 
it is best combined with sodium or potassium bromide; 
for example, chloral hydrate 5 to 15 grains, pot. bro 
mide 15 grains to % drachm, and to give it by rectum 
with 1 to 3 ounces of water. 

The bromides act slowly and are not very good 
as hypnotics when given alone, but when in combina 
tion with a quicker-acting drug like chloral, as already 
mentioned, they prolong its action without doing the 
harm a larger dose of chloral might do. 

Sulphonal is a useful and also a dangerous drug 
When used continuously, it is not excreted rapidly, 
so there is a cumulative action. It almost never acts 
under from 2 to 3 hours, and may not for 24 hours. It 
frequently depresses the heart action There is 
marked danger of contracting the habit of taking it 


Its continued use may cause delirium and all sorts 
of delusions. When it is used, it is frequently well 


to combine it with trional, which is a quicker and 
more evanescent acting drug It is less irritating 
There is less danger of contracting the habit It 
helps the sulphonal, and we get a quicker, surer 


effect from a moderate dose of both than from a large 
dose of either. For example, it is frequently well 
to start with trional 10 to 20 grains, sulphonal 5 to 10 
grains. This will usually induce sleep in half an hour 
or an hour, which will last from four to eight hours 
If this dose is not enough, a little more may be used 
though it would be better to use something else. If 
this dose is sufficient, after a few nights it may be 
decreased a little and a little sod. bicarb. added. Then 
this mixture may be used on alternate nights with plain 
soda on the other nights. Then plain may be 
used every night. In order to carry out this plan, one 
must have the intelligent co-operation of the nurse 
or some one member of the family The patient, of 
course, must be kept in ignorance of what he is taking. 


soda 


It is impossible to keep the plan secret if many 
people know it. The reason for adding the soda to 
the others is that the difference in taste may not be 
too noticeable when only soda is given The writer 


has seen this plan successful in many cases, especially 
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in hospital work, where it is easily possible to prevent 
the patient and his friends from knowing what he is 
taking 

Paraldehyde is uncertain in its action, is apt to 
upset the stomach, and if needed for a long time loses 
its effect. When it does work at all, it does it well as 
a general rule. The dose is \% to 1 drachm. 

Amylene hydrate given by rectum is often excellent. 
Given in this way, it is not irritating and the sleep 
may last from four to eight hours. It not infrequently 
fails Given in this way the dose is from 1 to 3 
drachms 

Cannabis indica is not as much used now as it was 
years ago. Its place has been largely taken by 
trional It has the peculiar property of obliterating 
all consciousness of time and space, so that a few 
moments may seem like hours while the general con 
sciousness is unimpaired.—The Druggists’ Circular 
and Chemical Gazette 


some 


SYMRNA FIG CULTURE IN THE UNITED STATES.* 


By L. O. Howarp, Ph.D., Entomologist. 
Introduction That an article bearing this title 
should be prepared by an entomologist may seem at 


first glance unusual, not to say curious; but as is well 
known to informed on the subject, and as wili 
be readily the readers of this article, the prob 


those 
seen by 


lem of establishing the Smyrna fig industry in the 
United States has been very largely an entomological 
problem 

Fig culture has never amounted to much as an in- 
dustry in this country Fig trees grow abundantly 
throughout the South and in California, having been 
introduced by the early French and Spanish settlers, 
and there have been more or less frequent importa- 
tions since As a domestic fruit, the fig is of con- 
siderable importance in all the Gulf and South Atlantic 
States. It is a common dooryard tree throughout this 
region It has been grown with more or less success 
as far north as the Lower Hudson River Valley, and 
where well cared for during the winter it will bear 
well for years, even at these northern limits. In the 
South figs are used almost entirely for household pur- 
poses They are eaten fresh from the tree and are 
served on the table with sugar and cream. They are 


also stewed and made into puddings and pies, and are 


canned and preserved In this section figs are occa- 
sionally, but seldom, dried for household use, as they 
ripen at the period of summer showers, which makes 
drying difficult Much more of an effort to produce 
a salable dried fig has been made in California than 
in the South, especially during the last twenty years, 
and a greater success has been secured, probably on 
account of the drier climate Fig trees were grown 
in California by the early Spanish padres, probably 
as early as 1710, and have flourished throughout the 


one of the largest and most 
America growing as far north 
north of San Francisco), on the 
it was planted in 1856 
Smyrna Fig.—After the early 
figs in California had progressed for 
was gradually rea'ized that with the 
then growing it was impossible to arrive at 
a product which should compare in quality or com 
mercial value with the Smyrna fig of commerce 
ittempts to Grow the Caprifig—The importation at 
this time of the wild, or caprifig, cuttings was the most 
important which had yet been taken toward the 
solution of the problem This importation was due 
to the tardy recognition of the fact that the Smyrna 


southern part of the state 
remarkable trees in 
(130 miles 
where 
Grow the 


as Chico 
Bidwell place 

Attempts to 
attempts to dry 
some years it 
varieties 


step 


fig, the standard fig of commerce, owes its peculiar 
flavor to the number of ripe seeds which is contains, 
and that these ripe seeds are only to be gained by 
the fertilization of the flowers of the Smyrna fig with 
pollen derived from the wild fig, or caprifig Since 
time immemorial it has been known that in Oriental 


regions it has been the custom of the natives to break 
off the fruits of the caprifig, bring them to the edible 
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The careful investigations of Count 
Solms-Laubach and Fritz Mueller, in the early °80’s, 
and later those of Dr. Paul Mayer, have shown that 
the varieties of the wild fig, or caprifig, are the only 
ones which contain male organs, while the varieties 
of the Smyrna fig are exclusively female. In the 


ing of the fruit. 


caprifig there is said to exist in Mediterranean regions 
three crops of fruit—the spring crop, known as “pro- 
fichi,” the second, as “mammoni,” and the third, as 
“mamme,” the latter remaining upon the trees through 
The fig insects (the Oriental species be- 


the winter. 








Fie. 2.—A BRANCH OF A CAPRIFIG TREE 
(ROEDING’S CAPRI No. 2). 


Photographed on Mareh 30, showing two winter figs or mamme (the two 
nearest the right side of plate), from which the hibernated Blastopha- 
gas are about to issue, and a bunch of spring figs or profichi (rear the 
tip of the branch), which are in the receptive stage, that is, ready to 
receive the Blastophagas issuing from the winter figs. (Reduced from 
an original photograph.) 


ing known as Blastophaga grossorum Gravenhorst) 
overwinter in the mamme, oviposit in the profichi, 
develop a generation within it, each individual living 
in the swelling of a gall flower (a modified and in- 
fertile female flower), and issue from it covered with 


pollen, enter the young flower receptacles of the 
Smyrna fig, which are at that time of the proper 
size, and make an attempt to oviposit in the true 


female flowers, fertilizing them at the same time by 
means of the pollen adhering to their bodies. The 
life history of the insect from that time on was not 
well understood, but the Blastophaga was known to 
occur again in the overwintering or mamme crop of 
figs. 

Early Attempts to Introduce Blastophaga.—The 
introduction of Blastophaga, the fig-fertilizing insect, 
was first attempted by private enterprise. Mr. James 





Fig. 1.—A TEN-YEAR-OLD CAPRI TREE (ROEDING’S CAPRI No. 1). 


Tree, im prime condition, as seen on March 30, when the young foliage was not yet fully developed; had 
been protected during the winter by a canvas tent, and the illustration shows the framework of the 


tent. (Reduced from an original photograph.) 


fig trees, and tie them to the limb. From the caprifigs 
thus brought in there issues a minute insect, which, 
covered with pollen, crawls into the flower receptacles? 
of the edible fig, fertilizes them, and thus produces a 
crop of seeds and brings about the subsequent ripen- 





* Abridged from the Yearbook of the Department of Agriculture for 1900 


+ The fig is nota fruit in the ordinary sense, but a flower and seed re- 
ceptacie, 





Shinn, of Niles, Cal., obtained the first specimens in 
July, 1891, but want of sufficient caprifigs for their 
propagation made the venture a failure. There was 
at that time only one caprifig tree on his place. The 
tree had just finished shedding, practically, all ripe 
eaprifigs. and only a dozen ripe figs yet remained on 
the tree. There was absolutely no sign of a succeeding 
crop, and the hatching Blastophaga had no caprifigs 
in which to lay their eggs. As Dr. Eisen has re- 


Smyrna trees. 
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marked, “with only one caprifig tree, and that one 
bearing only one crop a year, this importation coyjg 
not possibly have been a success.” These first Blas 
tophagas were imported with the help of a missionary 
in Syria. In 1892 Mr. George C. Roeding secureg 
several consignments of figs containing Blastophagas 
from Smyrna, most of which arrived in good congj. 
tion. On cutting a fig open hundreds of the inseets 
emerged, flying around in a large Mason jar, jp 
which he placed the fruit, and these insects were after. 
ward placed in a covered tree to note the ultimate 
result. Mr. Roeding also tried two other interesting 
experiments, but which were foreordained to failure 
the one was the introduction of native Blastophagas 
from Mexico and the other of native Blastophaga 
from Hawaii. In 1890 the writer remembers to haye 
seen some caprifigs received by the Division of Po. 
mology from Turkey which contained living Blas 
tophagas, but there was at that time no place know, 
to the Pomologist to which they could be sent. Mr 
Roeding from year to year continued his artificia) 
fertilization of Smyrna figs at his Fresno place, ang 
in 1897 a box of figs fertilized in this way wis sep, 
by Mr. Roeding to the Division of Pomology. The 
writer was shown some of these figs by Mr. W. 4 





Taylor, then acting pomologist, and their flavor a 
once convinced him, if he needed conviction, tliat the 
true taste of the Smyrna fig was there. 

Successful Importation by the Department Agri. 
culture.—Up to this time the Department of .\gricy) 
ture had made no serious effort to import Blast: phagas 


but being convinced by letters from Mr. Roediig, and 
from statements received from the San _ Fr incise 
Board of Commerce, in the late autumn of 18''7, that 


probably the time had arrived for such an tempt 
the writer was authorized by the Secretary o! Agri 
culture to take charge of the work, and to «ttempi 
the importation and the establishment of the inseet 
It happened, however, that just at that time Mr W.T 
Swingle, a competent botanist in the employ of the 


Division of Vegetable Physiology and Patholo: y, was 


in South Europe on leave of absence, and it h: »pened 
also that while studying at the Naples station Mr 
Swingle had become interested in the subject of the 


fig, its origin and bontanical varieties, and tle phe 


nomenon of caprification. This fact coming to the 
writer's attention, it was deemed advisable by w ilizing 
Mr. Swingle’s services to save for other purpo-es the 
funds which would have been required to sen: outa 
new man. 

Another preliminary step undertaken by the writer 


was to visit California, in the early spring of 1898 


to inspect the points where Smyrna figs and c: prifigs 
were supposed to be growing, so as to be able to decid 
upon the best point or points at which to atten pt the 
establishment of the insect in the tolerably -ertain 
event of its successful introduction in living condi 
tion. Upon reaching Mr. Roeding’s place near | ‘resno 
the writer was at once assured by the thriving condi 
tion of the trees, and by their great number | nearly 
5,000 in all, including 100 caprifigs), that no better 
place could possibly be found, or could be prep: red in 
several years. 

At some personal expense and on his own ini iative 
Mr. Swingle began in the spring of 1898 to send a 
number of caprifigs containing gall insects to the 
Department of Agriculture at Washington city for ship 
ment to California, and made a careful study of the 
different varieties of caprifigs. The first shipment 
arrived at Fresno in April, 1898 It had becn sent 


from Naples, the locality in which Dr. Paul : layer 
had made his investigations. Each green uprifig 
was carefully and closely wrapped in tin foil, th 


end being covered with wax. On arrival at Fresno th 
female Blastophagas were seen to be emergin« from 
the gall figs. A caprifig tree was inclosed in a thin 
cloth tent and subsequent sendings of caprifigzs were 


placed in this inclosure, and the Blastophagas were 
liberated. 

Then a year elapsed without result. Either 
the caprifigs on the inclosed tree was stung 


ione of 
by the 


Fie. 3.—CAPRIFICATION. 


The process of sorting, examining and stringing the profichi figs preparato 
the (Reduced from a ph b 


7, to their distribution apo 
taken June 13.) 





5 SP 


Blastophagas or no larve developed, so far as Mr 
Roeding could observe. 

In the meantime Mr. Swingle had been trar sferred 
to the Section of Seed and Plant Introductio: of 
Division of Botany and commissioned as an ag” 
cultural explorer to work at the introduction into the 
United States of desirable plants. In the course ® 
his work he went to Greece, and from there seut add! 
tional varieties of caprifigs to this country, whl 
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were forwarded to Mr. Roeding and planted under 
differing conditions. ‘ 

In the winter he went to Algeria and sent other 
cuttings and one large caprifig tree. As the spring 
opened Mr. Swingle again began his sendings of capri- 
figs, packed as before, and which, as before, were 
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At this time some extremely small caprifigs were 
seen, and with a warm winter promised to be receptive 
to any Blastophagas which might subsequently issue. 
On the terminal twigs the buds seemed almost ready to 
swell, 

From this time on the winter was passed without 





Fie. 4.—CAPRIFICATION, 


Distributing the profichi figs upon the branches of the Smyrna tree, 


(Reduced from a photograph 


taken Juve 13.) 


plac by Mr. Roeding under the artificial inclosure. 
This time, as before, Mr. Swingle adopted the innova- 
tion of sending the winter generation of caprifigs in- 
steac of the spring (“profichi’) generation, and to 
this mportant change is doubtless due more than to 
any ‘ther cause the success of these sendings, since, 


so f as can be learned, all earlier importations had 
been of the profichi generation. On March 31, 1899, 
six xes of caprifigs were received by the writer 
and orwarded to Mr. Roeding; on April 5 one more 
box, ind on April 6 the eighth and last. On April 6 
the st boxes were received by Mr. Roeding. The 
frui seemed to be in excellent condition. He cut 
seve':al open and found them full of Blastophagas in 
the ipa condition. All of the figs were cut open 
and » laced under the covered tree. 

In view of previous failures and this lack of con- 


fidence on Mr. Roeding’s part, the pleasure of every 
one oncerned in the results which followed can 
read !y be understood. In the latter part of June, 1899, 


one of Mr. Roeding’s men was engaged in gathering 
caprifigs and extracting the pollen for the purpose of 
artif -ially pollenizing Smyrna figs by means of the 
usua' blowpipe process, and on the 23d of June he 
foun! one fig which contained evidences of the pres- 
ence of the insect. On the 24th of June the tented 
tree was examined, and it was found that all the figs 
had (iropped and shrivelled up with the exception of 


abou! 20, which were still green and plump, and which 
subssquent evidence showed contained developing 
Blastophagas. Other figs showing evidences of Blas 
tophaga were found on outside trees, and by the end 
of June were found other wild fig trees upon which 
youns figs, presumably the second crop, or mammoni, 
were beginning to develop. On the 30th of June a tree 
1500 feet away from the tented tree was found bear- 


ing two caprifigs containing galls and male insects 
About the middle of July Mr. Roeding found a 
few neighboring Smyrna trees which had been fertil- 
ized by the Blastophaga without any effort on his part. 
About the end of August some of the caprifigs of 
the second crop (mammoni) had begun to come to 
maturity, but many young caprifigs were also present, 
and the insects entered them. By November 10, when 


Mr. Swingle visited Mr. Roeding’s orchard, many 
swollen caprifigs were to be seen, which had been 
supposed to be the overwintering, or mamme, genera- 


but on that date and for a number of days sub- 
sequently thousands of the insects emerged, thus pro- 
ducing at least a partial fourth generation of the in- 


sect, a fact entirely unprecedented in the history of 
the species, so far as the writings of the European 
authors inform us. These entered at once the young 
individuals of this generation of figs, as could readily 
be observed at the end of November, when the writer 
visited the orchard, the minute wings of the insect 
being found adhering to the bracts on the outside of 
the fruit, while living males were still found in the 
older figs from which females had issued earlier. 
ARRYING THE INSECT THROUGH THE WINTER. 


In November, for the purpose of protecting a goodly 
tumier of ¢ erwintering figs containing insects from 


Possi)le freezing weather, Mr. Roeding built a cloth 
hous 28 by 17 by 16 feet high, in which three trees 
Were inclosed, in all bearing fully a thousand figs. 
At the time of the writer's visit (November 23-25, 
1899, the cloth house was found to have been ad- 
Mirally designed. There was a high square frame- 
work of joists (Fig. 1), with the canvas buttoned 
on over nails, so that a free circulation of air could 
be allowed and the trees could be entirely uncovered 
with a minimum of trouble in fine weather when no 
frost: were anticipated. The estimate of about 1,000 


gall ‘igs was confrmed and other trees outside the 
tent were found to carry a few caprifigs of the over- 


Wwint ring generation. Although Blastophagas had 
‘ssue'| on the 10th of the same month, and although 
November 24 was a bright warm day, with a temper 
ature of 83 deg. F., there were no signs of any insects 
issuiiig. One of the larger figs, in which the eye had 
open‘d, showing that the insects had probably issued 
on the 10th, was opened and was found to contain 1 


dead female and 3 living males, the latter very lively. 





any occurrence worthy of especial note. About Decem- 
ber 15 there was a frost of 29 deg. F., and there were 
several light frosts later. On January 1, 1900, some 


of the large figs dropped from the tree under the cover 
and were found to contain fully developed male and 
female insects. 

Upon his arrival at Fresno, Mr. Schwarz, an expert 
assistant delegated to the work, 


— 
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The larger overwintering specimens continued drop 
ping, and all were found to be more or 
affected with rot. To Mr. Schwarz it seemed 
probable that these larger individuals, which are pulpy 
in their character and which still contained full 
grown insects, were not true mamme, but simply hiber 
nating mammoni of the mammoni crop of 1899. In 
Europe this phenomenon is known; the belated mam 
moni are said even to stay over winter on the trees, 
maturing in the spring, and thus hardly to be dis 
tinguished from the genuine mamme in general ap 
pearance. In these larger specimens, which were 
taken to be belated mammoni, the insect was found all 
through the winter in the pupal or adult conditions, 
whereas Mayer and Solms-Laubach state that in 
Europe in the mamme the Blastophaga hibernates in 
the egg or larval condition. The issuing of the insects 
from these figs had evidently been prevented by the 
presence ofa large amount of saccharine matter, and 
the greatest hope at this time was that the smaller 
figs, evidently the true mamme, would contain the 
insect in the proper condition to issue at the proper 
time. This generalization held not only for the figs 
upon the tented trees, but upon the others outside 


less 


THE EMERGENCE OF THE 


The adult Blastophagas 
small figs began to March 28, and continued to 
do so for about five weeks. If the weather had been 
fair and warm this period would have lasted probably 
only three or four weeks, but bad days intervened, and 
the time was extended. Upon issuing, the adult female 
Blastophagas immediately entered the spring genera 
tion of caprifigs, which were in the proper receptive 
condition. Mamme, from which the Blastophagas 
were issuing, or were about to issue, were transferred 


INSECTS IN THE SPRING 


from these overwintering 


issue 


to other trees, with the result that on June 10 Mr 
Schwarz wrote that at that time the total crop of 
good profichi was estimated at about 6,000 With 
knowledge gained later, a much larger number of 
good profichi figs could have been obtained if the 
transferring of mamme had been concentrated upon 
fewer trees, but since the orchard contained three 
varieties of capri trees, and since their qualification 
were not well understood at the time, it was deemec 
best to distribute the insect over as many capri tree 


as possible. Some interesting practical information 
was thus gained—the Blastophaga emerging from the 
mamme oviposits preferably only in such profichi as 
are shaded, evidently not liking to work in the sun 























found that two of and probably because the figs grown in the shade are 

Fie. 5.—CAPRIFICATED AND NON-CAPRIFICATED FIGS. 
the tented trees and some of the trees outside of the cooler and fresher. The most valuable figs for this 
tent, all belonging to the same variety of capri trees, purpose seem to be those which grow on the small 


bore about 400 apparently sound overwintering capri- 
figs. By March 18 many of the spring crop were seen 
to be as big as cherries, and with difficulty distinguish- 
able from the smaller overwintering individuals. 





inner twigs which never reach the top nor the sides 
of the tree. Unfortunately, this inside growth in the 
orchard had been carefully trimmed out on most of the 
trees. This affords a cultural point of value for 
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future experience The average California horti 
culturist, judging from the writer's experience, finds 
his ideal of a fruit tree in its symmetrical and beauti 
ful outline, but while this may be good for other 
fruits, it apparently does away with the bearing ca 
pacity of a fig tree of the Smyrna class. 
THE SPRING CROP OF CAPRIFIGS 

A natural spread of the insect was allowed to take 
place from two of the overwintering trees; but it was 
found that only a few neighboring trees could be 
caprificated in this way The result of the transfer 
of the mamme to other trees was that a sprinkling 
of good profichi was gained, either good or poor, ac 
cording to the variety or individuality of the trees, 
and, of course, also according to the number and qual- 
ity of the suspended mamme It appeared also that 
the mamme suspended previous to April 10 produced 
better results than those suspended afterward, and it 
seemed that a caprifig tree in good condition requires 
at least 25 mamme to have a chance to be fully caprifi 
cated This number, however, experience may lessen 
very greatly; in fact, at that time, while it was Sup 
posed that the method adopted of scattering the few 
mamme all over the row would not be favorable for 
a commercial purpose on account of the trouble in 
gathering the scattered crop, it has been found not to 
be so unfavorable after all Many of the profichis, as 
above indicated, drop either by rubbing or by the 
action of severe winds, or by means of a disease which 
Mr. Schwarz terms “the ostiolum ° The 
insects themselves in this crop are, many of them 
lost in numerous ways They may issue as cripples 
and not be able to fly; they may be caught in spiders’ 
webs; they may be caught in the sticky exudation 
from certain of the figs; they may lose their wings 
in attempting to penetrate, without success; they may 
die through entering figs which are too small, or sev 
eral may enter the same fig: they may be blown away 
by the wind; they may enter figs which are too old 
insects are very shy, and 


disease.” 


It was also noticed that the 


that when they issue from the mamme they drop to 
the ground on the slightest provocation In these 
various ways, it was estimated that more than 50 per 
cent of all the Blastophagas issuing from the over 


wintering figs were lost, and, of course, in every sub 
sequent generation the same thing occurred 

All of the profichi, or spring generation of figs 
which had not been fertilized continued to drop from 
the trees until June 3, and on June 10 for the first 
time there appeared to be a swelling up or puffing 
up of what appeared to be the ripest fertilized figs of 


this generation These ripest figs within twenty-four 
hours became softer and assumed the pale olive-green 
color so characteristic of the ripening mamme The 
characteristics of this generation of figs in different 
stages of growth are worth especial mention When 
quite small they are globular, pale green, and deli- 
cately pruinose Just before fertilization they are 
bright green, shining, and long stemmed After cap- 
rification some of them became gradually more 
rounded or even transversely oval, dark green, hard 
ind firm, and very pruinose Just before ripening, 


viz.. just before the issuing of the insect, the ostiolum 
opens and gradually assumes a more decided yellow 
shortly after the first issuing of the Blas 
outer layer of scales becomes erect and 


color, and 
tophagas the 


quite stiff As soon as the first batch of Blastophagas 
issues, the figs commence to collapse and appear 
shriveled, but other insects continue to emerge for 


several days afterward 

BLASTOPHLAGAS 
Blastophagas began to issue on June 11. After that 

date the daily temperature increased, and the Blas 

tophagas commenced to issue at an earlier hour every 

subsequent day, until on June 24 they began to issue 

at 6 o'clock in the morning No Blastophaga was 


rHE SECOND GENERATION Of 


observed to issue in the afternoon or evening A fig 
gives out insects only for a short time each day, com 
mencing again the following day, and continuing for 
four or five days, and perhaps longer The number 


of Blastophagas issuing from one fig each day is 
extremely variable, but reaches in some figs 50 or 60, 
perhaps more, which come out with a rush. .The whole 
fiight for each day does not last more than three or 
four hours, so that after 10 o'clock in the morning 
on June 24 very few specimens could be seen 

Although the issuing from the overwintering crop 
lasted over four or five weeks, fully 95 per cent of 
the profichi generation gave out all of their contained 
insects in two weeks. 

CAPRIFICATION 

As soon as the first Blastophagas of the second 
generation were seen issuing on June 11, Mr. Schwarz 
commenced hand caprification, and succeeded in per 
forming this function for about 20 trees. The next 
day a number of workmen joined him, and by June 
15 and 16 a force of nine men was at work The 
active work of caprification was carried on from the 
lith to the 20th of June It was early found that 
the estimate of 6,000 healthy profichi was altogether 
too small, and the entire force was kept very busy An 
estimate was made that it would have taken at least 
seventeen men, working assiduously for a week, to 
caprify one-half of the orchard of approximately 4,000 
namely, ten men to do the picking and string 
ing, five to do the distributing and suspending, and 
two to carry the strung figs from headquarters to the 
distributers The expense in wages for half the 
orchard would be in the neighborhood of $125 

The appliances necessary for caprification 
found to be a number of stepladders, especially small 
fruit baskets, or light boxes, for the collgction 
of the fig shallow wooden trays, into which the 
picked figs are laid for inspection; harness needles 
and raphia fiber, for stringing; scissors and sharp 
knives, for cutting the ends of the raphia; gasoline 
for washing of the needles: a bucket of salt water, for 
the frequent washing of the hands; short and 
long, for hanging the strings of caprifigs; hooks and 
crotches, to support the poles; flags, sticks, and labels, 
to mark the caprified areas on trees 

Finding only brief directions in the literature, Mr 
Schwarz decided at first to devote 10 caprifigs to the 


trees 


were 


poles 


* Mr. Schwarz subsequently decided that this disease is due to the 
presence of female flowers 
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average Smyrna tree, but the number was increased 
to 12, 14, 16, or even 20, wherever the trees were 
above the average in size. Recaprification with a 
smaller number of figs, varying from 2 to 10, was 
earried on at intervals of from three to five days, as 
far as the provision of profichi lasted. A second re- 
caprification would be desirable; but for this purpose 
another variety of caprifigs, bearing either earlier or 
later figs, will be necessary. The system adopted was 
about as follows: At 6 o’clock in the morning all 
hands turned out and proceeded to pick over the capri- 
figs (either by hand or by pulling them off with a 
bamboo pole fruit picker), assembling finally at head- 
quarters, where the figs were laid out in trays for 
inspection. This inspection was to eliminate the 
worthless figs, and to keep only those which were 
pretty sure to give out a good supply of insects. 
Doubtful ones were kept separate and were suspended 
on experimental trees. During this inspection the 
stringing of the figs began, and all hands joined in 
this tedious, dirty, and slow work. One or two figs 
at each end were strung with a strong needle upon a 
bit of the raphia fiber. After stringing 20 or 30 the 
needle and fingers become covered with the sticky, 
milk-like fluid which exudes from the stems, and the 
washing of fingers and needle becomes necessary. 
After stringing a couple of thousand of the figs each 
operator became aware that this milk possesses some 
poisonous quality. The tips of the fingers become sore 
and burn like fire. They aggravated this evil at first 
by washing the hands in concentrated salt water, so 
that they could proceed with the work only with con- 
siderable pain. The Japanese laborers simply rubbed 
their hands with dust, and probably this is the best 
way of getting temporarily rid of the milky stuff. 
Each string of raphia was then hung over a pole, 
which was suspended at some litile distance from 
the stringers. The method of stringing and inspect- 
ing is illustrated in Fig. 3 After about 600 figs 
were strung the poles with their strings of figs were 
taken up, and the distributing party of five men 
started with the figs into the orchard, where the 
figs were suspended on the branches or wound about 
the twigs This is illustrated in Fig. 4. Two 
rows of trees were thus caprified at a time, and the 


BLASTOPHAGA GROSSORUM. 


a, adult female with wings extended, seen from above 
ekin and still contain.d in gall; ¢, antenna of female; 


f, the same—all greatly enlarged (original). 
shaded portions of the trees were chosen. When the 
supply of figs was exhausted flags were planted on 
the row at the tree where the work stopped, and the 
distributers returned to headquarters to help the 
stringers until another batch was ready for distribu- 
tion In this large orchard the distributing party 
had to walk at least ten miles a day, each row being 
almost half a mile in length. The plan of throwing 
the strings into the trees was tried, but was not very 
successful 

In this way about 18,000 profichi figs were dis- 
tributed, and more than 1,300 Smyrna trees were 
successfully caprified. Then also to the number of 
trees which were caprified by the transfer of figs 
must be added an unknown number of trees from 
which a crop of Smyrna figs was to be expected by the 
natural spread of the Blastophaga. At this time the 
loss of Blastophaga by spider webs was observed to 
be very great Mr. Schwarz estimated that several 
hundred thousand specimens were lost in this way. 

The effect of caprification on the young Smyrna 
figs becomes readily visible within a few days, and is 
illustrated by the figure of a twig at the lower left 
side of Fig. 5 Before the Blastophaga enters the 
fig the latter is transverse and strongly ribbed, as 
shown in the three figs on the right side of the 
twig A few days after fertilization the fig swells 
up and becomes rounded and sleek, as shown by the 
two specimens on the left side of the twig. The figures 
along the right side of the plate represent (on a some- 
what reduced scale) the “botanically” ripe Smyrna fig, 
the cut specimens showing that stage where the fe- 
male flowers secrete the largest amount of saccharine 
matter 

The first figs were caprified on June 11, and the 
first ripe one dropped to the ground on August 2. By 
August 8 quite a number had dropped, but what may 
be termed real dropping did not begin until August 
15, and ripening continued from that time on well 
into September, the whole period covering from four 
to five weeks This gradual ripening is the most 
serious drawback, since the figs must be gathered 
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every other day. This is an expensive affair in Cajj. 
fornia, even with the cheap Chinese laborers employed, 


HARVESTING AND DRYING. 


As just stated, as the figs dropped they were eg}. 
lected every other day by laborers who went through 
the orchards provided with receptacles for collecting 
This continued from August 8 for four or five weeks 
No fertilized Smyrna figs were observed to drop to 
the ground prematurely. A great loss of insects, 
however, is occasioned by two or more (as many ag 
five) Blastophagas entering the same fig, whereas 
only one is necessary for thorough fertilization. Ap. 
other loss was from the Blastophagas enterins the 
figs which were beyond the receptive stage, and which 
were found dead between the scales of the ostiolum, 
As the figs ripened another loss became app:rent, 
many specimens turning orange yellow and a »malj 
area remaining hard and wrinkled. The bright orange 
color renders such figs easily recognizable, and the 
defective spot is small, no great injury results. lore- 
over, during the expansion period of the figs many 
of them crack. The expansion due to the abu) dant 
secretion of saccharine matter is so powerful that 
the delicate skin of many. figs, and, unfortun. tely. 
among the finest and largest, cannot stand it. and 
the fig splits in two, usually across the osti lum, 
Sometimes it splits into three parts and opens like 
a rose. If the split does not extend very far t fig 
is not rendered worthless, but if it extends a rogs 
the surface the fig is lost. The loss caused by sirds 
is also very great, especially by the California use 
finch or linnet (Carpodacus mezricanus obscur so). 
Mr. Schwarz found that these birds never nest o: the 
fig trees, but on the shade trees along the road . on 
the garden trees in the vicinity, and on the wi ‘ows 
and cottonwoods along the ditches. They do n fly 
far away from their nesting places, and there was 
consequently little damage done in the central part 
of the fig orchard. Along the borders, however, h rdly 
a single good fig was harvested on account of- hese 
birds. He advises, therefore, that a Smyri fig 
orchard should not be planted in the vicinity of irge 
shade trees or orange groves. Souring of th: figs 
was not noticed in the early part of the season but 


hb, female not yet entirely ixened from pupal 
le; 


d, head of female from below; e«, adult m 


began later to a limited extent when showers occurred 
When the Smyrna figs ripen the ostiolum opens wide 
and remains open so that a match can easily |v im 
serted, and often moderate-sized insects can enter and 
feed on the sugar. Some of them are caught in the 
sticky sap and die within the fig. When the figs 
are ripe and fall, ants and beeties of the genera 
Notoxus and Carpophilus enter in this way. Wasps 
and other insects, notably among them a speci:s of 
Blapstinus, eat holes through the skin if the fig» are 
allowed to remain on the ground longer than a day 
or two. 

On account of these and other losses, only «|out 
one-half of the crop of Smyrna figs was gathered this 
year in Mr. Roeding’s orchard. The entire crop was 
estimated by Mr. Schwarz at from 12 to 15 tons of 
good figs on the trees, all resulting from the i: hab 
itants of less than 450 winter figs. 

It may also be of interest to state that the s« ond 
crop of the San Pedro figs has been success/ully 
caprificated by the Blastophaga 

After the collection of the figs they were tans 
ferred to the drying ground, dipped into a_ bo ling 
brine made by dissolving 3 ounces of salt to a g. lion 
of water, and then placed on trays, the time of d:ying 
varying from two to four days, according to the 
weather. The dipping of the fig is supposed to | ring 
the sugar into the skin, hasten the drying, and | ake 
the skin pliable. After the figs were dried they vere 
placed in sweat boxes holding about 200 pounds . ach, 
where they were allowed to remain for two wee} ;, t 
pass through a sweat. The only other treai vent 
they received before packing was to wash the in 
cold salt water, for the purpose of removing all ‘dirt, 
and figs which were overdried or improperly fert: ized 
(called “dummies” by Mr. Roeding) rose to th top 
when placed in the solution. 

LIFE HISTORY OF BLASTOPHAGA, 

So far, we have referred to the life history o the 
fig-caprifying insect only in the most general t: rms. 
The illustration (Fig. 6) which is given of the i sect 
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in the early part of this article is a copy of an old 
one drawn by the famous English entomologist, Prof. 
J. O. Westwood, and which was published in the 
jTransactions of the Entomological Society of London, 
1882, Plate IV., in part. It is an interesting figure, 
and illustrates rather well the difference between the 
male and the female. It shows the peculiar mouth 
parts of the female, which enables her to gnaw her 
way ‘hrough the tough seed-like gall, and shows also 
the male in the act of fertilizing the female and the 
fema'e in the act of issuing from the gall. It is, 
however, incorrect in some of the rather important 
struc'ural details. The entomologist will at once note 
especially the difference in the details of the thorax 
in both males and females, and especially will the 
difference in the length of the abdomen of the male 
be seen. 

The male is always wingless. It has no ocelli, and 
its compound eyes are greatly reduced in size. The 
fact ‘hat the male rarely leaves the fig in which it 
has hatched might almost be inferred from these facts 
of winglessness and partial blindness. When this 
wing'°ss male issues from the seed-like gall in which 
it is -ontained, it seeks a female gall in the interior of 
the sme fig, gnaws a small hole through its cortex, 
inser's its extremely long, almost telescopic, abdom- 
inal -xtremity through the hole, and fertilizes the 
fema'e. The female subsequently, with her powerful 
jaws gnaws the top of the gall off and emerges, 
craw'ing around the interior of the fig and eventually 
forci ¢ her way through the ostiolum, almost imme- 
diate seeking for young figs, which she enters, and 
shou’! the fig entered prove to be a caprifig, lays her 
eggs it the base of as many male flowers as she can 
find, .nd then dies. Should the fig entered, however, 
be a Smyrna fig, either through the fact of the capri- 
fig f om which she issued having been hung in the 
bran hes of a Smyrna fig tree, or from the fact that 
she \as flown to an adjoining Smyrna fig tree, she 
walk around among the female flowers seeking for 
a proper place to oviposit, discovering eventually that 
she ‘aS made a mistake, but, nevertheless, probably 
tryin. to find a proper place for oviposition by thrust- 
ing | cr ovipositor in here and there. It is this futile, 
wan «ring search, covered as her body is with pollen 
from) the caprifigs, that produces the extensive and 
alm -t perfect fertilization of the entire number of 
fem: flowers, 


THE EGG, 


T egg when seen in the ovary is very long and 
slen: -r, but when found in the fig it is less than three 
time as long as broad, almost regularly elliptical 
in s ape, white and slightly shining, with a delicate 
peti of about one and a half times its length. On 
diss ting a male flower into which the egg has been 
inse: ed by the female Blastophaga, it will be found 
to ve been pushed in transversely to the axis of 
the ower nearly to the center, with the petiole reach- 
ing -ut to the cortex. Its dimensions are, length, 
excl sive of petiole, 0.092 mm.; width, 0.046 mm. 


ad 


THE LARVA, 


7 young larva is a delicate little creature curved 
upo: itself and showing no visible segmentation. It 
take many days’ development of the caprifig before 
the arva becomes visible with certainty without the 
mos! careful observation under a strong lens. The 
first sign which indicates that one is watching the 
larv: and not the sap in the gall is the visibility of 
two brownish spots, which are without doubt the 
manibles of the larva. When these spots become 
visilie, with a very powerful hand lens (one-fourth 
inch Tolles triplet), the larva is more than two-thirds 
grown and the segmentation of the body has become 
noticeable. It is a very difficult thing to dissect the 
larva out of the gall without crushing it, but it can 
be complished with care by the aid of dissecting 
No casting of the skin has been observed. 
With the growth of the larva the gall at the base of 
the male florets becomes hard, and greatly resembles 
a seed, turning light brown in color. 


needios 


THE PUPA. 


The male and the female pupe each occupies a 
greater portion of the interior of the gall. 


DURATION OF THE EARLY STAGES, 


This is a point upon which it is very difficult to 


secu exact data. The duration of a generation, 
excepting, of course, the hibernating generation, 
seem to average between sixty and sixty-eight 
days. say, sixty-four days. It seems certain that 


more than fifty days are given to the larval stage. 
Oviposition takes two days, or perhaps longer, and 
the last larval stage with the pupa stage, and what 
may be termed the immature imago stage, lasts only 
afew days. All of the long intermediate period is 
occupied by the immature larval stages unless there 
should prove to be a prolonged egg state, which is 
very improbable. These three stages seem parallel 
by t three outwardly visible changes undergone by 
the fz, and which have been described in preceding 
paravraphs. The. first swelling of a freshly stung 
fig, about four days after the entering of the insect, 
probs bly marks the hatching of the egg. The long 
termediate stage of slow almost imperceptible 
srow'h is identical with the duration of the larval 
Stage. and includes also the pupal stage. The final 
and -udden expansion of the fig always marks the 
ssuilg from the galls (but not from the fig) of the 
Male imagos. In the hibernating generation the 
dura'‘on of the final stage is greatly prolonged. On 
Mar. 15 Mr. Schwarz found the insect in fallen 
overv intering figs as larva, pupa, immature imagos, 
and casionally mature male imagos, and this lasted 
Until March 28 or later. The same state of affairs 
Was ound in figs sent to the writer by Mr. Roeding 
a eocly as February. It seems probable that before 


@suiden drop in temperature occurred at any time 
Subsequent to the middle of October the insect would 
hibernate in all of the different stages in which it 
might happen to be at the time, because it is the 
Presence of the insect which makes the fig adhere to 
the bvanch during the winter. 
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MOND GAS. 


Tue prominence which in current technical and 
commercial literature has been given to the plans of 
the promoters of the Mond gas development, and the 
great expectations of industrial advancement of which 
such plans are the somewhat unsubstantial basis, will 
give interest to a brief discussion of the subject in 
view of recent Parliamentary action. 

Considered in the light of its chemical composition, 
the Mond gas does not seem to be an improvement 
upon what has gone before it. The following is given 
on good authority as its average composition: 


re Pe y ee eee 24.8 
RE GD 5 oskct06ec¥annseeaqeneewss eae 2.3 
COSPOR. CROONER cos 555 45500546 840650 dee 13.2 
Carbon dioxide ........... aadeebee ce eee 12.9 
rs sawsdeues-es 46.8 

: ee ee ga066864060% 160.0 


A gas of this composition is only about 40.3 com- 
bustible, and has a calorific value not greater than 
154.6 B. T. units per cubic foot. It is difficult at this 
distance to see why it should have created any ex- 
citement as a discovery of great value in this depart- 
ment of industrial chemistry. The Dowson gas is 
well known, and probably familiar to every gas con- 
sumer on a large scale, as it has been widely adver- 
tised in connection with tests of gas engines. Its 
average composition is as follows: 


RT Oy ees Sr ee ee 19.8 
PE OD: cnt acdethcnvriedeaandantboancs 1.3 
Re ee 23.8 
Sg a eee ee 6.3 
PS a6. xe dR ieehes kaha cieeeewas 48.8 

POs nscedencttueavciseaeanetiaas 100.0 


This composition contains 44.9 per cent of com- 
bustible, or nearly 10 per cent more than the Mond 
gas, and has a calorific value of 164 B. T. units per 
enbie foot. Both gases are of low efficiency and have 
a fuel value so small that they must be distributed 
with an economy which would seem to be impossible 
to compete with coal. That they are cheap to produce 
per unit of value is probably true, but as both contain 
some 60 per cent of useless matter it follows that in 
distribution 60 per cent of capacity of holders and 
conduits will be unproductive of returns on the capital 
which has to be invested in them. Experience has 
shown that in the case of a diluent like nitrogen it 
is cheaper to add it at the point of consumption than 
to transport it in original admixture. 

The raison d'¢tre of the Mond process is said to be 
the production of fuel and power gas at a very low 
price, as a practical economy to fuel consumers. The 
process of its manufacture is substantially as follows: 
Bituminous coal slack is charged from hoppers hold- 
ing about half a ton into the long bell of producers, 
where preliminary carbonization takes place. This is 
a distilling process and gives a crude retort coal gas 
Steam and air are then passed through the mass of 
incandescent coke, giving, as long as the temperature 
remains high enough to decompose the vapor of water, 
a crude water gas from the steam and a crude and 
extremely lean producer gas from the air. The hot 
gases are drawn off through a recuperator, where 
they heat the incoming air blast. From this they are 
passed to a washer and cooled to about 194 deg. F. 
They next pass into a lead-lined tower filled with 
tiles, over which drips acid liquor carrying about 4 
per cent excess of sulphuric acid. The gas next goes 
to a cooling tower, where a descending spray of cold 
water condenses the steam; thence to still another 
tower, where it is further cooled by giving up its 
heat to the air constituting the blast. The object of 
this preheating of the blast is to enable the air to take 
up moisture until the point of saturation is reached. 
This, in substance, is the process as described by 
Herbert A. Humphreys in a paper before the British 
Institution of Mechanical Engineers No doubt its 
details have been well considered, but in view of the 
results attained it does not seem calculated to excite 
any exuberance of enthusiasm among gas experts 
The claims of the inventor to a bonanza in his method 
are based upon the expectation of extracting and re- 
covering all the ammonia sulphate, of which it is 
expected a ton of slack will give nearly a hundred 
weight, or about four times as much as is ordinarily 
recovered in the manufacture of retort gas. It is 
expected that the ammonia will offset the cost of the 
coal. With this in view it requires no exceptional 
elasticity of the imagination to discover that the gas 
will “cost nothing” to make; but the fact is convenient- 
ly overlooked that a speculation based on the con- 
tinuing stability of the value of sulphate of ammonia 
with five Mond gas plants in operation possesses a 
large element of uncertainty in which the chances 
would seem to be all against the speculator taking 
the risk. However, it seems to be unusually attrac- 
tive. Parliament, on a favorable report of a com 
mittee of the House of Commons, has approved the 
application for the incorporation of a company with 
$5,000,000 capital to supply fuel gas to a district west 
of Birmingham, now containing 18 gas companies 
with plants in operation. It is part of the programme 
of the company to sell gas as low as 4 cents per 
thousand, and their charter powers limit them to 8 
cents as a maximum. This, of course, would not be 
compensatory. They expect, however, to make so 
much money on ammonia sulphate and to produce so 
cheaply that they will be able to earn satisfactory 
dividends on the capital invested—a hope not fully 
warranted by any results thus far established by 
theoretical calculations. 

It is impossible to resist the conclusion that the 
objective of the promoters of the Mond scheme is 
financial rather than industrial, There is really noth- 
ing to warrant confidence in the ability of the com- 
pany to store and distribute their gas at the price 
proposed—or, indeed, at any price, considering its 
quality, which will permit it to enter into competi- 
tion with coal for the only purposes for which it is 
claimed to be adapted. A lighting scheme may be 
concealed behind the undertaking, which would in- 
volve a material change in the process from that 
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described, but in a consideration of the matter from 
the standpoint of the industrial value of the new gas 
we do not feel at liberty to take this into account. 
The field of usefulness of the fuel gas is restricted at 
both extremes. Small consumers cannot afford to use 
it, even at the low price named, and if they could 
their custom would not pay the producers. On the 
other hand, the large consumer who would find gas 
economical can better afford to install a plant of his 
own, which he can do under any one of a dozen sys- 
tems, and make his own gas for anywhere from 0.7 
to 1 cent per thousand, than buy it in a large way 
from 4 to 8 cents per thousand. 

The Mond process may or may not be highly 
economical and advantageous, but it is impossible to 
see that it offers any opportunity for profitable in- 
stallation on the plan proposed. The fact that it will 
cost as much to distribute it as it would to distribute 
gas of much higher quality and much greater calorific 
value predooms it to an unsuccessful issue. Gratuitous 
advice is rarely welcome and still more rarely useful 
to the recipient; but we cannot resist the temptation 
to point out that what would seem to be the most 
profitable development of the Mond process would 
be to establish plants at the pit mouth, under the 
best practicable arrangements as to supplies of culm, 
make the gas, use it on the ground to drive powerful 
groups of gas engines coupled to dynamos and dis 
tribute electricity in currents of great volume and 
high tension for all purposes demanding power. The 
areas of convenient and economical distribution of 
such currents are steadily widening. It is no longer 
difficult to send them by practicable conductors from 
60 to 100 miles in any direction. Not only is the 
cost of conductors very much less than that involved 
in the construction of mains large enough to convey 
great volumes of low gas, but the leakage loss is very 
much less. The only uses in which electricity cannot 
compete with coal are those in which gas would be 
at a still greater disadvantage. This, however, is 
not at all what the Mond Company propose. A well 
informed correspondent of the Gas Light Journal, 
writing from Salisbury, says: 

“The cost of the plant required to carry out the 
scheme now in view would be, in round figures, £800 
000, and when in full operation the daily output would 
be 84,000,000 cubic feet. The gas is, practically, at 
tenuated coal gas, the diluents being nitrogen and 
carbonic acid, and it is to be sold at 2 pence to large 
and 4 pence to small consumers. This seems a 
whimsical distinction that in practice would be at- 
tended with much difficulty in the case of users whose 
consumption flickered under and over the border line 
The terms small and large are used in a very different 
sense to that current among gas companies We 
should call a user of 1,000,000 per annum a large <on 
sumer. But in regard to producer gas, even if in 
the Mond district he was a small consumer, the cash 
value of his custom would be only £17 per annum 
So that a great deal turns upon whether we consider 
the quantity of gas taken or the cash value of the 
transaction With such a cheap article statistics 
based upon the quantity sold are apt to be delusive 
and admit of a very extensive showing on a very 
small foundation, just as electricians, by selecting a 
small unit, the 8-candle lamp, as a means of expressing 
their working results, are able to make a very im 
posing front for a small business. A company who 
claim to supply over 10,000 lamps may have a gross 
income of £2,000 or less. So it is better to go straight 
to the cash returns, and on this head the Mond com 
pany, when in full operation, look for a revenue of 
£210,000 from sales of gas and for a net profit of 
£125,000. or about 15 per cent. So they evidently 
are looking forward to good times.” 

It is quite possible, as we have suggested, that be- 
hind the Mond gas undertaking lies a purpose broader 
and more promising to the shareholders than can 
be discovered in the plan as announced. This is the 
more probable for the reason that under present con- 
ditions the English capitalist is not chasing moon- 
beams to any great extent. What this purpose may 
be we frankly do not know, and it does not devolve 
upon us to inquire. The interest of the subject for 
the American reader is limited to the economic as- 
pects of the claim that the company will cheapen pro 
duction in every line of industry within the sphere 
of their beneficent operations by making one ton of 
coal do the work of five now burned under boilers.— 
The Iron Age. 

WATERPROOF BLUEPRINTS. 

Written for Mines and Minerals by A. B. Jessup. 

Tuose who have experienced the annoyance of hav- 
ing blueprints discolored and blurred by rain, droppers 
in mines, and moisture in general, will appreciate a 
simple and inexpensive method of waterproofing the 
prints which renders them completely impervious to 
weather and water. The waterproofing medium is 
refined paraffin, and may be applied by immersing the 
print in the melted wax, or more conveniently as fol 
lows: Immerse in -melted paraffin until saturated a 
number of pieces of an absorbent cloth a foot or more 
square, and when withdrawn and cooled they are 
ready for use at any time. To apply to a blueprint, 
spread one of the saturated cloths on a smooth sur 
face, place the dry print on it with a second waxed 
cloth on top and iron with a moderately hot flat-iron 
The paper immediately absorbs paraffin until saturated 
and becomes translucent and highly waterproof. The 
lines of the print are intensified by the process and 
there is no shrinking or distortion. As the wax is 
withdrawn from the cloths more can be added by 
melting small pieces directly under the hot iron. By 
immersing the print in a bath of melted paraffin the 
process is hastened, but the ironing is necessary to 
remove the surplus wax from the surface, unless the 
paper is te be directly exposed to the weather and 
not to be handled. The irons can be heated in most 
offices by gas or over a lamp, and a supply of saturated 
cloths obviates the necessity of the bath. 

This process, which was originally applied to blue- 
prints to be carried by the engineer corps in wet 
mines, is equally applicable to any kind of paper, and 
is convenient for waterproofing typewritten or other 
notices to be posted up and exposed to the weather. 
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ASPHALTS OF PONT-DU-CHATEAU, 
AUVERGNE. 
Tue bituminous deposits of Limagne, in Auvergne, 
listributed between Clermont-Ferrand, Riom and 
Allier, over an area of about nine miles square, have 
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when it has become impregnated uniformly through- 
out its entire mass, with non-argillaceous, non-marly, 
and non-silicious limestone, which then forms min- 
eral pitch, properly so called. This is the substance 
which it remains to submit to a special preparation in 
order to convert it, according to the purpose for 


Np 


Lm 


) = 
us 
—e 


at 


43 


attracted attention for a long time, and the first con 


cession was made as long ago as 1829 at Escourchache, 


in the Commune of Chamalieres, near Clermont. 
Afterward, in 1843, were made the concessions of 
Lussat, Malintrat, Pont-du-Chateau, Puy de la Bour- 
riere, and Roys, within a zone of about three miles 


in width, parallel with Allier, and upon which all the 
present work is being done 
In 1863 two new concessions were made more to the 


north, near Riom, at Macholles and Ceur, but these, 
up to the present, have remained unexploited. Finally, 
in 1874, after various vicissitudes, all the concessions 


Pont-du-Chateau, Puy de la Bour- 
combined by the Société des 
Bitumes, at Asphaltes du Centre, which in recent years 
has gradually developed its production in confining 
its work to the mine of Pont-du-Chateau, in the vicinity 
of which it has erected works at the point where the 


of Lussat, Malintrat 


riere and Roys were 


Clermont-Thiers railway traverses Allier The ex- 
ploitation of Lussat has been suspended since 1885, 
and that of Malintrat, it seems, is going to be resumed. 


In addition to these deposits of asphalt, exudations of 
bitumen are known to occur at Puy de la Poix, two and 
a half miles east of Clermont 

All these interesting manifestations have in recent 
years led to the making of soundings in order to 
ascertain whether these hydrocarbons are not derived 
petroliferous strata An unsuccess 
ful sounding was made to the north of Riom, near 
Cellule Another sounding was made to the south 
of Riom at Macholles to a depth of 3,300 feet, with 
out getting beyond the tertiary marls, and produced 
a few petroliferous exudations interesting solely from 
a geological view 

Upon the whole, the work is at present concen- 
trated at Pont-du-Chateau, which, in 1890, manufac 
tured from six to seven thousand merctantile products, 
and is now manufacturing more than twelve thousand, 
in the form of bituminous cement and agglomerated 
asphalt bricks employed in the same way as blocks 
of wood for the paving of streets. This latter branch 
of manufacture was organized as long ago as 1895 
Besides, a little bitumen, properly so called, is sold 
for caoutchoucs, varnishes, et If, in the first place, 
we examine the geological side of this small industry, 
before discussing the practical application, we shall 
see that all the bituminous deposits of Auvergne are 
(for some reason or other that cannot as yet be ex 
plained) concentrated in the region of the most recent 
manifestations, in which carbon is found like- 
ground in another form—that of carbonic 
surface from all sides by thermal 


from deep seated 


point 


basaltic 
wise in the 
acid, brought to the 
springs 

These bituminous impregnations have been observed 
in the most diverse soils—felspathic, loamy, basaltic, 
calcareous, etc but clay, according to a saying of 
is the great enemy of bitumen, and the latter 
a truly utilizable substance only 


miners 
constitutes in reality 








Fie. 2.—ROTATORS FOR HEATING POWDERED ASPHALT FOR PAVEMENTS. 











BITUMINOUS CEMENT. 


for com- 


which it is designed, into asphalt powder, 
(for 


pression (for roadbeds) into bituminous cement 
sidewalks) or into agglomerated bricks. 

One of the great curiosities of the asphalt mine of 
Pont-du-Chateau is the manner in which the bitumen 
superabounds there along two great fissures with 
which its geological advent seems to be connected, and 
starting from which the bituminous impregnation 
gradually decreases in intensity in measure as the 
distance therefrom increases. Along these fissures 
there ascend from the ground genuine springs of 
bitumen that form a black brook aiong the galleries 


tT 
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Fig. 3.—HYDRAULIC 


and exude through all the pores o the tertiary lime- 


stone. The spaces left by the shells of Helix Ramondi, 
which is very frequent in this limestone, are often 
filled with this bitumen. Upon visiting this mine, 


one walks over these scarcely solidified black brooks, 
to which it suffices to apply a light in order to pro- 
duce slight explosions due to the ignition of the 
escaping hydrocarbureted gases. 

The limestone thoroughly impregnated with bitu- 
men, or natural asphalt, extracted from the mine, 
must, before being used, undergo various manipula- 
tions, which, at Pont-du-Chateau, are effected in a 
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small establishment which employs 150 horse power 
The two products obtained here are bituminous cement 
and paving material of compressed asphalt. 

In order to obtain the bituminous cement employed 
for the sidewalks of large cities, it is necessary tg 
melt pulverized natural asphalt with the addition of 
pure bitumen, in such a way as to obtain in the 
product a proportion of about 18 per cent of bitumen, 
which permits of the addition of gravel at the moment 
of using. The preparation is made in twelve horj. 
zontal mixing boilers, capable of producing 30 tons a 
day, and of which Fig. 1 gives the type. Into these ig 
introduced the most inferior crude material along 
with Cuban or Trinidad bitumen. The whole is mixed 
during the heating and the product is molded into 
55-pound disks about 10 inches in diameter and about 
2.5 inches in thickness. This cement, later on, hag 
to be remelted with 5 per cent of Trinidad bitumen 
and 68 per cent of gravel in order to be spread in 
layers, which are generally from 6 to 8 inches ip 
thickness. 

The compressed asphalt paving material manufac. 
tured at Pont-du-Chateau is designed to replace the 
powdered asphalt compressed by ramming or rolling 
while hot. Its mode of application resembles that of 
wood paving (which, in recent years, has offered a 
strong competition to asphalt); that is to say, it suf. 
fices to lay the blocks side by side upon a 3-inch bed 
of concrete, and then, with a broom, to spread over 
the surface a layer of lime in order to fill the inter. 
stices. 

In order to obtain these agglomerated bricks or 
blocks, the powder of natural asphalt is first heated 
to about 120 deg. in roasters (six in number) hoving 
a continuous rotary motion (Fig. 2). 

As the difficulty of such manufacture is to o! tain 
a very homogeneous product, there are selecte: for 
this purpose the very best materials, those in v hich 
the black bitumen is not visible, but, on the contrary, 
is well incorporated with the limestone in the orm 
of a soft rock of a chocolate brown color. The roast- 
ing, which is quite difficult to effect, must expe the 

vater and the light oils by distributing throuyhout 
the mass a very uniform and not locally exaggerated 


heat. After this, the powder is compressed by means 
of hydraulic presses in apparatus analogous to ‘hose 
used for making briquettes of coal (Fig. 3). hree 


pressure accumulators actuate the six hydr vuliec 





PAVEMENT BLOCKS. 


presses, which, give about 30 tons of the product a 
day. Here again some dexterity has to be employed 
in order to prevent bubbles. These, when they exist, 
do not appear at the surface (which has always a 
well-compressed appearance), but within, and cause 
the block to break when used. The compressing must 
therefore be done in such a way as to expel al! the 
imprisoned air progressively. 

Finally, there are obtained genuine bricks of from 
1 to 2 inches in thickness, or thinner flags, which, upon 
coming from the press, are brown, but become rapidly 
whitish gray in the sun. Their density is about 2.2. 
According to the inventors, they possess the a:lval- 
tage of having undergone a pressure of 11,440 pounds 
to the square inch, while by ramming by hand, scarcely 
570 pounds are reached. It may be added that, ac 
cording to the climate of the country in which they 
are to be used, the proportion of bitmuen is varied 
between 12, 10, or 8 per cent.—For the above partict- 
lars and the engravings we are indebted to La Nzature. 


MANUFACTURE OF SOAP IN THE PHILIPPINES 
FROM THE FAT OF THE CARIBOO. 


Ir might be quite profitable for some of the F ench 
manufacturers, expert in the production, to est blish 
soap factories in the Philippines, where processes are 
at present rudimentary. The output might b dis 
posed of in the islands or for export to the United 
States or elsewhere as affairs assume a settled state; 
or the fat might be sent to Europe to be converte’! into 


soap. 

The cariboo is an animal that can be raised for food 
or used as a beast of burden. The flesh is not a» deli 
cate and succulent as that of the ox, but the n:tives 
are well satisfied with it. As a beast of burden his 
services are valuable. The cariboo are employed (0 
transport burdens on the back in pack saddles, or t 
draw carts of primitive construction or drag a k nd of 
sledge. They also serve as motive power in nun crows 
sugar cane establishments. The machinery requisite 
might also be worked usefully and economically for 
making the soap for which the animal has furnished 
the principal material. He offers a considerable a¢ 
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yantage over the draught animals in drawing easily 
and with great docility whatever is attached to him. 
This he does without any drawback in cases where 
mules, horses and oxen would prove rebellious. 

Thus, where steam or hydraulic power cannot be 
utilized, two or three of these beasts 
would supply advantageously all the motive force 
needed for this manufacture; while the numerous 
nerds would furnish the fat, without counting sub- 
products, not now rendered available by the natives. 

They are raised by the natives and allowed to roam 
jn a wild state in considerable herds, the breeders tak- 
ing for service or for slaughter only those they deem 
the most suitable. The rest, in so fertile a country, find 
abundant nourishment, and fatten, left to themselves, 
so that the proportion of grease furnished, compared 
with the whole weight, is considerable; and as they 
can be bought at low prices, the yield would be profit- 
able 

There is one factory at Manila, one at lloilo, and a 
few others along the coasts. Soap is also made by 
the inhabitants in the native villages for their own 


economically 


wants, but the waste from the primitive methods made 
use of shows the necessity of more rational and regu- 
lar processes. 


One of the principal advantages would lie not only 
in the cheapness of the material, but in the low price 
of labor. The transportation from the interior is 
inexpensive. The exportation would be advantageous 
whether of the crude fat, or crude soap, or finished 
80a] both fine and ordinary, especially to nearby 
countries, as Japan and certain parts of China, where 
there is a great demand.—Translated from Les Corps 
Gras Industriels. 


CEMENTS. 
By Witietr C. 


W tat will be the future of Portland cements and 
natural cements? In how many new ways will this 
matcrial be utilized? Not long ago we read that 
Thomas A, Edison had discovered a process of build- 
ing .ouses at an extremely low cost, and his method 
was the “pouring on” of concrete, which will take 


PIERSON. 


but a few days when the house will be habitable. 
Eve: the inside work and roof will consist of cement. 
It ms infallible that such an undertaking will be 


a success and the cement remain intact. 

od has been so treated that it can be made fire- 
pre and is now used in the high buildings in New 
Yor: city and on vessels. A test was made at the 
Stevens Institute of Technology, Hoboken, N. J., upon 
the wood, which at very high temperature would 
only char—it was impossible to burn it 

Portland cement is used for sidewalks, why not 
ma roads of it? It has been tried on a small scale 
and proved successful, but the objections arise in the 
cost and durability of the cement in comparison with 
asplialt. 

There are many instances where asphalt has fissured 
and disintegrated, and especially in the summer it 


= 


has 2 tendency to soften and run. 
A; cement hardens and grows stronger by age, it 
would be difficult, should the sewer, gas and water 


pip be laid underneath, to reach them; where in 
asphalt pavements it is taken out in blocks. To 
remedy this the pipes should be laid in the space 
between the sidewalk and gutter—this same space 
is made use of in the city of Rochester for trolley lines 
and tracks. 

Compare the American natural cements, which 
may be divided into three classes—magnesium ce- 
ments (Rosendale cements), natural Portland, and 
aluminous cements—with the American Portland ce- 
ment, and what is the demand to-day? What do the 
engineers and architects specify? The American Port- 
land 


e work which has been done with the natural 
cements is beyond comprehension. They have been 
used in large buildings, tunnels, dams, bridges, etc. 


and there has not been a failure recorded. Over 
100,000,000 barrels have been used in the past ten 
yea Then if you consider the consumption of the 


German Portland cement (which in the year 1891 was 
2.988.313 barrels; of the American Portland, 454,813 
barrels; in 1899, 5,146,064 barrels American Portland, 
2,269,023 barrels German Portland) you will find a 
great falling off At the present day only a few 
thousand are imported, while the sales of the Ameri- 
can Portland reach the high-water mark. 
True, the American Portland has many advantages 
over the natural cement, in its color, tensile strength, 
fineness, setting qualities, uniformity, etc. 
‘or sidewalk construction the color of the Portland 
reaches very near the true stone, being bluish-gray 
in color and crystalline in texture, which results from 
the burning at high temperature. 
sendale is not subjected to great heat, its color 
is irker, and in brickwork and masonry, on ac- 
count of its excess of magnesia, it shows white 
Streaks and liable to affect the brick. On account of 
inder-burning the natural cements have less com- 
bining power with sand. The one to one natural is 
hot as strong as the two to one Portland, using about 
15 per cent of water 

Cements showing at seven days’ test a high tensile 
Strain neat per square inch of 450 to 600 pounds are 
apt to show no ultimate gain in long periods, while 
in those testing as low as 250 to 350 pounds for seven 
days, the highest gains are noticeable. 
A sample of specification of tensile strength per 
Squire inch calls for neat cement as follows: 


~ 


> 


Natural, Portland, 
Ibs Ibs. 


One day - till set in air, remainder of time in water... 60 150 
Ove week—One day in air, six days in water......... 150 400 
Specifications for fineness: 
Natural. Portland, 
Per cent. Per cent. 


5) Sieve - 50 Meshes per linea! inch, scse 98 
Wo * ~—100 - ” * eben 06 90 

Diameter of wire for No. 50 sieve, No. 35 Stubs’ 
Wire gage. 


No. 100 sieve, No. 40 Stubs’ wire gage. 
Finely ground cement if mixed neat will not give 
a sood results as one more coarsely ground; but 
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when mixed with sand, the fine-ground will surpass the 
coarsely ground. 

The setting of cement is a chemical operation; for 
the finer ground the cement, the more active the 
particles, and therefore the quicker the setting when 
the hydration by the addition of water goes on. 

Greater care is taken with a Portland cement, chemi- 
cal tests and analysis being made from each hour’s and 
day’s output, thus securing a uniform product, while 
tests made upon natural cement are mostly confined 
to fineness and tensile strength. 

One writer has justly said that the literature of 
cement is a minimum quantity and so technical in 
character as to render its wide dissemination a matter 
of slow progress. 


THE LIGHTHOUSE DEPOT OF FRANCE. 

THERE exists at Paris a very curious establishment, 
situated upon the hill of the Trocadero. We refer 
This depot, in by- 


to the lighthouse depot of France. 
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lamp, with interrupting screens, which, without refill 
ing, is to produce a continuous light automatically 
for a hundred and fifty days—say, nearly half a year. 
The whole is provided with an electric regulator that 
operates by means of batteries. Farther along may be 
seen more or less complicated electric lamps. 

The hall alongside of the laboratory has been con 
verted into a museum. Here are brought together 
many interesting pieces which it would take too long 
to describe in detail. Let us be content to compare the 
first revolving lamp, put in service in the Ailly light 
house in 1781, the first of the kind with spherical 
reflectors and flat wick, with the modern oil-gas in 
candescent lamp, a model of which, designed for Cape 
Bear, figured at the recent exposition. A simple glance 
at the two lamps suffices to show the long stride that 
the art of lighting the seacoast has made in a little 
more than a century. 

It is not only in lighting, but also in the number 
of lighthouses established that progress has been inces 
sant. In the hall of the Lighthouse Commission, a 





A WORKSHOP AT THE LIGHTHOUSE DEPOT OF PARIS. 


gone days, formed an integral part of the gardens of 
the Trocadero, and it was due to this fact that there 
was obtained the “right of view.” This advantage 
permitted, and still permits, of preventing the con- 
struction, within a certain radius, of houses of such 
a height as to obstruct the luminous rays emitted by a 
lantern placed in the central tower. The project vf 
moving the depot to another locality, mentioned some 
time ago by the daily press, will probably never be 
earried out. No matter what might be the site 
selected in Paris, it would be necessary to institute 
expropriation proceedings in order to obtain the “right 
of view”; and the cost of this would amount to more 
than the sum that would be yielded by the sale of the 
land now occupied. On the other hand, it is neces- 
sary that the lighthouse depot shall be at Paris, and 
not in some seaboard city or other, since it is at 
~aris alone that are discussed all interests relating 
to maritime lighting. 

The fact is so well understood in high places that 
it is now probable that nothing will be expropriated 
but the land occupied by the yards of the Ponts et 
Chaussées, and an old two-story dwelling of M. Bour 
delles, and the gardens adjoining it The rest will 
remain, for the lighthouse depot really occupies but 
little space. 

In the building itself, which comprises only a ground 
floor and one story above, with a central tower for 
the testing of lights over Paris, everything is devoted 
to the study of lighthouses. In the first place, we 
have the laboratory, or experimental hall, in which 
the various types of lights are experimented with. At 
present, observations are in progress upon a kerosene 


little above a huge round table, and quite near a bust 
of the great scientist, Fresnel, there hangs upon the 
wall a large map of the globe, upon which are repre 
sented the various lighthouses of the world, in white 
dots that vary in size according to the power of the 
lamps. This map was prepared in 1867, but if it were 
to be revised at the present time, the number of 
beacons represented would have to be doubled 

Alongside of the hall just mentioned there has 
recently been installed an apparatus for the transmis 
sion of messages by wireless telegraphy For the above 
particulars and the engravings we are indebted to L« 
Monde Illustré 





THE COST OF CRIME. 


Mr. EvGENE Situ, of New York, read a paper with 
the above title before the annual meeting of the Na 
tional Prison Association, held at Cleveland, O., in 
1900, in which the question is reviewed chiefly from a 
monetary standpoint Few persons grasp the signifi- 
cance and the far-reaching importance of crime re 
garded from any point of view; and although it may 
appear somewhat sordid to endeavor to arouse the in 
terest of the general public in the subject from the pe 
cuniary aspect, yet after all this is the phase of the 
matter which will appeal most closely to the ordinary 
individual. The science of penology has advanced 
and the treatment of criminals is conducted upon much 
more intelligent and humane lines than ever before 
but, notwithstanding this fact, the large mass of the 
population exhibits an apathetic indifference with re 
gard to the system, and refuses to be instructed. Ac 
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eqrding to Mr. Smith there are several explanations 
oO thig popular indifference. The mistaken belief that 
the subject is abstruse and beyond comprehension; 
incredulity as to the possibility of reforming criminals; 
aversion to the criminal as an enemy of mankind be 
yond the pale of sympathy; the idea that repression of 
crime is a function of government and outside the 
scope of individual responsibility—all these causes 
contribute to lead the public to dismiss the whole sub- 
ject in favor of other matters believed to be more 
important. 

The controlling cause, however, of the popular in 
difference, beyond all of those already mentioned, is 
the utter failure of the public to grasp the importance 
of the subject and to comprehend how enormous is the 
burden and how terrific the danger with which crime 
oppresses the world. It is therefore thought that if an 
estimate as approximate as possible is made of the 
cost of crime in dollars and cents, and if the general 
population is by these means impressed with a clear 
conviction that it is a question which closely concerns 
their own pockets, this apathy may give place to a 
practical interest Of course to say unhesitatingly 
what share of public taxation is properly chargeable to 
crime is wholly impracticable, as crime exerts its in 
fluence to a greater or less extent upon every depart 
ment of life 

Mr. Smith thinks the most hopeful method of reach 
ing a near estimate to be that of analyzing the statis 
tics of certain cities or towns where the figures are 
known to be accurate and complete; and when definite 
conclusions have been drawn from them, it may rea 
sonably be inferred that the same conclusions apply 
to other cities and towns similarly situated. For this 
purpose typical cities, widely separate from each other, 
and each one the central point of a large section of 
country of which it is fairly representative, have been 
selected, such as New York, Cleveland, Chicago, St 
Louis, San Francisco, Richmond, Charleston, Savan 
nah, and New Orleans 

The general result of an analysis of the fiscal re 
ports of these cities is as follows: The cost of crime 
included in taxation in the city of New York gives an 
charge of over $6 for each individual in its 


average 

population in San Francisco about $5 in the other 
cities named the per capita tax runs with slight varia 
tion from $3 to $3.50, including county taxation, $4 to 
$4.50 for each inhabitant The final computation of 
the annual cost of crime taxation in the United States 
is placed at the conservative figures given below 
City and county taxation chargeable to crime 30 


000.000 inhabitants of cities at per capita rate of $35 
flown and county taxation chargeable 
to crime 15,000,000 inhabitants of the open country 
at per capita rate of $1, $45,000,000 Federal and 
State taxation chargeable to crime: not less than $50 
Total, $200,000,000 This sum, immense as 
it is, merely represents an outlay in the prevention 
of crime. Mr. Smith further estimates the annual in 
come of criminals to average $400,000,000, which 
added to the yearly taxation caused by crime, gives a 
total of $600,000,000 This amount almost makes the 
head reel. and should have the effect of convincing 
unthinking members of the community that it would 
be well if they were to insist upon prison reforms and 
upon the abolition of methods and abuses existing In 
many parts of the United States We shall have 
criminals always with us, as we have the poor, but at 
the same time there can be no doubt that many sinners 
may be reclaimed from a life of crime by treatment 
contlucted on principles New York Medical 
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GLUCOSIDE CHARACTERIZING THE GERMINA 
TIVE PERIOD OF THE BEECH.* 


By M. 1 PAILLEUR 


Wen the hypocotyledonous axis of a beech in ger 
mination is crushed, the odor of wintergreen essence 
is perceived This essence consists almost entirely of 
methyl-salicylic ether It is known that, to obtain 
it. it is distilled in water from the stems and leaves 
of the Gaultheria procumbens, and that its production 
is due to the action of a diastase on a glucoside. The 
presence of a soluble ferment and of a glucoside has 
been noticed in various plants The fact that I have 
pointed out above with regard to the beech, and which 
has not been remarked before, rendered probable the 
existence of like substances in plants of this species 
To verify this, it was indispensable to prove the exist 
ence of a glucoside and of a diastase, and to charac 
terize the salicyclic acid 

To isolate the ghucoside on one side and the soluble 
ferment on the other, I operated in the following 
manner 

I collected two lots of young beeches For the first 
lot, I cut up without crushing, the hypocotyledonous 
axes in little pieces and placed them in concentrated 
alcohol of 95 deg., boiling. Every diastase suscepti 
ble of decomposing a glucoside was destroyed The 
boiling was prolonged about twenty minutes; then 
the whole was kept for 24 hours at a temperature of 
about 50 deg. on the water bath The alcohol was 
thus able to penetrate into the tissues and completely 
dissolve the glucoside. It was filtered and the liquid 
evaporated slowly at a temperature not passing 60 deg 
Thus a syrupy glucoside, reddish brown, was obtained, 
which possessed no odor similar to that of winter 
green essence 

For the second lot, I triturated the hypocotyledons 
in alcohol of 15 deg. cold, and left them to macerate 
for some hours. I expressed the juice and submitted 
the residue to the same treatment twice again. All 
the glucoside was removed by the alcohol, and the 
diastase remained in the pulp obtained. This pulp 
exhales no characteristic odor. If, now, I dilute with 
a few drops of water a small quantity of the syrupy 
extract obtained with my first lot of plants, and if I 
add to it a slight quantity of the residue furnished 
by the second lot, I perceive immediately the charac 
teristic odor of wintergreen essence; that is to say. of 
methyl-salicyclic ether This mixture also contains 
glucose, for it reduces very actively the Fehling liquor. 

There is now no doubt of the presence of a glucoside, 
which has been decomposed by a diastase. This glu 


Paper presented to the Academie des Sciences, 
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coside is the same as that of the (Gaultheria pro- 
cumbens. 

It is easy to reveal the existence of salicylic acid 
in the shoots of the beech crushed in water. In this 
state they were left to macerate for two or three 
hours; then a certain quantity of water was added and 
the whole distilled. The product obtained emits the 
odor of methyl-salicylate. To identify this product 
chemically, a few drops of soda lixivium were added 
to the distilled liquor, producing the saponification 
of the ether. If a complete saponification is desired, 
it is necessary to prolong the action for at least 24 
hours, at a temperature of about 50 deg. Then there 
is added, drop by drop, sulphuric acid, to neutralize 
the soda and to render the liquid slightly acid. The 
salicylic acid being thus set free, a few cubic centi- 
meters of this liquor were then treated with ferric 
perchloride. A beautiful violet color appeared 

On the other hand, the same liquor treated with or- 
dinary ether, leaves to this ether all tha salicylic acid. 
By slow and spontaneous evaporation of this dissolv- 
ent, the acid was obtained in the crystalline form. 
By dissolving in water a small quantity of these crys- 
tals and subjecting them to the action of ferric per- 
chloride, the same violet color was produced 

The glucoside of the beech is formed at the begin- 
ning of the germination, for it does not exist in the 
seed, and it quickly disappears during the first year 
when the shoot has arrived at a certain stage of de 
velopment It is localized in the hypocotyledonous 
axes, with a little, also, at the top of the root. It does 
not exist in the cotyledons, or in the ordinary stems 
and leaves. It can now be said that the presence of 
this body characterizes the germinative period of the 
beech 

It is known that during the germination the nutri 
tive substances of the cotyledons are communicated 
to the hypocotyledons, where they are transformed be 
fore serving in the development of the plant It is 
also known that the ratio of the volume of carbonic 
acid emitted to the volume of oxygen absorbed is 
much lowered during germination; so that there is 
oxidation. These facts, in the particular case of the 
beech, seem in correlation on one hand with the local 
ization of the glucoside in the hypocotyledons, on the 
other hand with the existence of this substance limited 
to the germinative period. In sum, the shoot of the 
beech contains a glucoside and a diastase which, un- 
der the action of water, gives birth to methyl-salicvlic 
ether and to a glucose assimilated by the plant. This 
reaction, localized by the hypocotyledons, is produced 
neither in the seed nor in the mature plant. 

The formation of methyl-salicylic ether is, therefore, 
characteristic of the germinative period of the beech. 


FAST TRIP AROUND THE WORLD. 


Cuartes C. FirzmMorris, a boy who was sent around 
the world on a time race by The Chicago American 
newspapes, arrived in Chicago July 20, having made 
the tour in 60 days, 13 hours, 29 minutes and 42 4-5 
seconds. The distance covered by land and sea was 
20,455 miles. His route was by way of the Siberian 
railroad as far as completed and the Amur River. 


! 


His record was as follows 


By water Miles. 
SE: ED wk a wwe wee cedna'sacndewes 8,640 
CE SU ows sa aes > ounebaicas 235 
River steamers 1,100 
EE ds ctheae ches ode kanes 300 
Tugboat ~ ‘ : 75 
Ferryboats s ; : : 40 

Total weet etatheewets ke 10,390 
By railroads or land 10,055 
ee ee 20,455 


The Russian Minister of Railroads estimates that 
when the Siberian road is completed the whole trip 
can be made in thirty-three days, little more than 
half the present time, providing only that the fast- 
est trains are taken and there is no missing of con- 
nections His estimate of the stages of the journey 


18s 

Days 

St. Petersburg to Viadivostok....... a ae 

Viadivostok to San Francisco........... 10 
San Francisco to New York............. 41, 

Mow York 00: BGGGBOR. <<. .cccccccccccccs 7 
Bremen to St. Petersburg............... 1% 

A 00 04s b0s 0 eses inte vee beeen 33 


FLESH-EATING AND DECAYED TEETH 

Our reluctance to become vegetarians may ultimately 
make us toothless, so we are warned by the editor 
of Modern Medicine He says: “It has long been 
recognized by dentists that the use of flesh food is 
a prolific cause of decay of the teeth. Caries of the 
teeth is due to destruction of the teeth by the growth 
of microbes. These microbes require for their develop- 
ment the proteid substances which are found in meat 
or other animal substances. When flesh is used for 
food, the small fibers which become fixed between the 
teeth constitute the best possible culture-ground for 
teeth-destroying microbes. It is for this reason that 
dentists are so careful to instruct their patients to 
clean their teeth by drawing threads between them. 
Dr. Egbert, who has made a careful study of the 
teeth of the natives of India, in an article in The 
British Journal of Dental Science, states that although 
he has examined the teeth of hundreds of Hindu na- 
tives, he has never found a single case of malforma- 
tion, and that the teeth of the Hindu people are re 
markably free from decay. Thy rarely lose their 
teeth from caries. He attributed this remarkable im- 
munity from a disease which is coming to be almost 
universal among Americans and English people, in part 
to the cleanly habits of the Hindus, who carefully 
cleanse their teeth with a primitive but efficient brush 
every day, not only as a matter of hygiene, but in 
obedience to the laws of their religion. He also calls 
attention to another and still more important factor— 
the absence of flesh food from the dietary of the Hindu. 
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The rapid decay of teeth manifest among the people 
of the United States, which threatens to render ys 
a toothless race within a century, is without doubt 
very largely due to the rapid growth of flesh eating 
in this country.” 


TRADE NOTES AND RECEIPTS. 


Production of Powdered Sugar.—Vallez and Géraud, 
of Montpelier, have invented a new process of produe. 
ing powdered sugar direct from sugar solutions. The 
sugar solution is heated in a vessel with free admis. 
sion of air, and after acquiring a temperature of about 
120 deg. C. is passed into a stirring vat with shafts 
turning 30 to 40 times per minute. The water wil] 
immediately commence to evaporate and the strongly 
agitated mass finally becomes pulverulent. \fter 
about a quarter of an hour the whole process is ter. 
minated, whereupon the trough is tipped and emptied, 
the motion continuing, by means of a special conrtriy. 
ance. The advantages of the new process consi-t in 
that the production of the powdered sugar is accom. 
plished by a single operation and the former operations 
of granulating and grinding are rendered unnecessary, 
thus avoiding all loss of sugar.—Neueste Erfindungen 
und Erfahrungen. 


New Product of M. Lepine Oalled “ Cerusine,”’ De. 
signed as a Substitute for Painting with Oil.— ‘his 
new product is composed of animal glue, to \ hich 
white lead, chalk, gum, resin, etc., have been a: led. 
The inventor has furnished us with a sample the 
composition, and he states that in a kilogramn» of 
animal glue proceeding from the waste of leathe: and 
various other materials, about two or three ilo 
grammes of white lead may be mixed. For the pur- 
pose of rendering the mixture siccative, ther are 
added a less or greater proportion of borax ada 
small quantity of potash or nitric acid. Or, fo: one 
hundred kilogrammes of the product, compos: of 
glue and white lead, there may be added 5 kilograr mes 
of borax, 500 grammes of aluminium sulphate and 
500 grammes of potash, or a small quantity of : tric 
acid. The mixture is prepared cold. To obtain « lors 
tinctorial products are made use of.—Translated ‘rom 
La Revue des Produits Chimiques. 

Treatment of Furniture in Natural Oak.—In der 
to obtain for old German oak furniture the so-c..\led 
antique tone, it is generally more or less stains if 
this is not done, it can lay no claim to the attr jute 
Old German. The modern method is more and more ore- 
ing its way, and the oak wood is allowed to retai_ its 
natural shade. It is a well-known fact that the ' irge 
pores always look rather smeary, according to wh: her 
the workshop is more or less dusty. If this is be 
avoided, which is essential for half-way neat rk, 
take good wheat starch, pound it fine with a ha:.mer 
and stir by means of a wooden spatula good s'.ong 
polish with the wheat starch to a paste and wor}, the 
paste into the pores by passing it crosswise ove: the 
wood. After about one-half hour, rub down the \.ood 
thus treated in such a manner that the pores are {' ‘led 
In case any open pores remain, repeat the proce as 
before. After that, rub down, polish or deade: If 
this operation is not performed, the pores will a! ays 
look somewhat dirty, despite all care. Every ca! inet 
maker will readily perceive that this filling o! the 
pores will save both time and polish in the subse vent 
polishing.— C. Ammon, in the Fachblatt fuer | \olz 
bearbeitung. 


Bronze Substitutes * —The bronze colors whic!: are 
extensively employed for bronzing articles of plister 
and wood, as well as metal castings, and also i: the 
manufacture of colored paper and wall paper. are 
known to be produced from the waste of metal. eat- 
ing, by finely grinding and heating with a little oil, 
tallow, wax or paraffin. To find a cheap substitute 
for them has been the endeavor of many for years. 
Of late, a French patent giving the composition of 
such imitation bronzes has become known, w/iose 
preparation is given below. These products consist 
chiefly of powdered aluminium and a resin solution, 
to which certain pigments are added in certain quan- 
tities. 

The following recipe is used in making imitation 
gold bronzes: 


EE. 4.4.44 ARGS devs deb eta sadendoas 5 
P< ativsatene btheek t+ Gereusd devs wen 1\ 
ge ES rr 
a or rece ee 13 
In the above dissolve: 
Metanil yellow and gold orange.......... 0. 
and add 
Aluminium, finely powdered..... 20 gramme 


and shake. 

If a deeper shade is desired, it is well to use ethyl 
orange and gold orange in the same proportion in- 
stead of the said dyestuffs. 

For the production of imitation copper bronze, take 
the above-mentioned resin mixture and dissolve thcrei@ 
only gold orange 0.8 and add aluminium 20 grammes, 
whereby a handsome copper color is produced. Me‘anil 
yellow 0.4 gramme without gold orange gives wit! the 
same amount of lacquer a greenish tone of bronze. 
Further experiments have shown that the pigments 
must not be made use of in larger quantities, because 
the luster of the bronze would be materially affe ted. 
Furthermore a series of tests have demonstrated that 
only pigments of certain properties, such as solu) lity 
in alcohol, relative constancy to reductive agents. are 
suitable; unsuitable are, for instance: Naphtho! yel- 
low, phenylene-diamin, etc. Likewise only a lacquer 
of certain composition is fit for use, other lac« ers 
of commerce, such as zapon (celluloid) lacquer |cing 
unsuitable. 

The bronzes prepared in this manner excel in ;reat 
luster and color effect. The cost is very low. hey 
are suitable particularly for bronzing low-priced arti- 
cles, such as tinware, toys, etc. Under the action of 
sun and moisture the articles lose some of their |ustef, 
but objects kept indoors, such as figures of plast:r of 
Paris, inkstands, wooden boxes, etc., retain their 
brilliancy for years.—From the German of Dr. P. 
in Neueste Erfindungen und Erfahrungen. 


’ 


* The term “ bronze” 1 said to be an abbreviation ot “aes Bru das 
num,” 1, e. metal from Brundusiam (now Brindisi.) 
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SUGGESTIONS FROM 
CONSULS. 


American Trade in Southern China.—There are no 
American merchants in Canton, and there is no record 
in this consulate of any having registered at the other 
treaty ports within this consular district. This and 
the general unbusinesslike methods which have ob- 
tained here for many years, make considerable work 
for a consul when he tries to prepare reports on ex- 
isting trade conditions. The treaty ports (Canton, 
Swatow, Hoihow, Pakhoi, Wuchau, Samshui, and 
Macao) are, like the other districts of China, under 
the special supervision of the Chinese imperial cus- 
toms. whose printed reports (emanating from the in- 
spector-general of customs at Pekin, to whom they the 
transmitted from the customs commissioners at the 
yario's ports) are, as a rule, several months behind 
befo being published. Their figures are reliable, 
put they lack the important details which tell 
merchants generally the market prices of the goods, 
etc the sale of which they are interested. The in- 
form'tion accorded is so meager, so far as the pur- 
pose of traders are concerned, as to be to a certain 


TRADE UNITED STATES 


exten valueless. The treaty ports are situated at con- 
side le distances from each other. Between them, 
and advantageous points for trading along the sea- 
coas ire situated many flourishing towns like Fat- 
sha! vith populations ranging from 20,000 to over 


500.! in almost none of which has the American 
flag r been seen. There is no fund available for 
the yment of a consul’s expenses in traveling to 
aid m those ports for such information relating to 
thei ommerce, industries, and resources as will en- 
able m to prepare comprehensive and intelligent re- 


ports tor the guidance and profit of intending export- 
ers the United States. 

A he ports in Southern China ought to be as open 
as t treaty ports, for through them an extensive 
trad in be done with merchants and others in the 
inte r and in places that are at present well-nigh 
ina sible for all commercial purposes; and at 
each f these ports there is every reason why enter- 
pris American merchants should have representa 
tive d branch houses. “Why are there no such men 
here is a question that, in view of the energy and 
grit our business men, as well as of the remunera- 





tive turns that await properly conducted business 
ente ises in this section of China, often occurs to 
thos:s who travel here for pleasure or otherwise. If it 
pay ie British, French, Germans, and Dutch to es- 


tabl firms here, with large capital, why should it 
not y Americans? ‘Those nationalities practically 
cont the trade of the treaty and other ports, and it 
is though them that our large importing houses are 


supp).cd with silks, embroideries, blackwood furni- 
ture nattings, teas, rattan, grass cloth, tiger and 
leopa | skins, jade, ete., the value of which yearly foots 
up an enormous sum of money. 

In ries are frequent from American manufacturers 
ind }usiness men generally as to the possibility of 
the le of their respective products and wares, the 


price likely to obtain here, and the names of re- 
spon: ble Chinese or other firms as prospective cus- 


tome These inquiries are usually accompanied by 
illust- ated and descriptive brochures, sometimes by 
leaf: and often by trade journals, in which the goods 
are nerously and profusely advertised. Chinese 
merchants do not see those advertisements, pamph- 
lets ce. and if they did they could not read them 
or understand their purport. The only importers who 
ean derstand them are the British, the French, and 
Germins, who, naturally, give a decided preference to 


the goods consigned to them from their own countries, 
and ll only accept American articles when their own 
cann meet them in price, demand, ingenious work- 
manship, ete. Proper samples, however, tell their own 
story and help a consul wonderfully in pushing trade, 
or rather in creating a demand which in time may 
becor remunerative. I am about to set aside a part 
of the consulate for the public exhibition of all sam- 
ples forwarded to me. At present, the space which I 
will able to give for that object will, necessarily, 
be limited; but I hope in the near future to have 


ample exhibition room to accommodate all consign- 
ments, as well as visitors—Chinese and others. Low- 
est prices C. O. D. at the treaty ports ought to be 
affixe to each commodity, and its accompanying 
literature” should claim no other than its real uses 
and merits; for, although the Chinese are inveterate 
equivocators, they trust the word of a foreign merchant 


until he deceives them. It is, of course, to be distinctly 
inderstood that no sales will be made or effected by 
me under any circumstances, my desire and purpose 
being simply to show American products to Chinese 
and other traders, to make this section of Southern 
China a profitable market for American wares, and to 
bring American, European, and Chinese _ traders, 
mercants, and manufacturers into close business touch 
With «ach other. 

_Th consular district comprises the provinces of 
Kwanetung, Kwangsi, and Yunnan, which cover a 
territory of 170,000 square miles, with a population of 
80,000.000. The treaty and other ports to which I 
have referred are located in this district. The chief 
port Canton, which has an estimated population of 


about 2,000,000, outside of considerably over 400,000 
perso who live entirely on the sampans, lorchas, 
junks, flower boats, and other craft that throng the 
Pearl or Canton River. What will sell well or com- 
mand paying trade in Canton may fairly be relied 
* as sure of an equally good demand at any of the 
other ports, size of population and ease of access to the 
terior being taken into consideration. 


All sorts of glassware for domestic, table, hotel, 
Stationers’, and other uses will find purchasers in Can- 
ton aniong the trading community if the prices quoted 
are low enough to tempt them to abandon the English, 
Frenc!\, German, and Dutch products. 


The Chinese have a liking for Americans and for 


Ameri-an goods, but they cannot be relied on to be- 
‘ome -teady customers of the latter unless at the out- 
et the articles sold to them are supplied at a very 
low rate and of a good quality. Intending exporters 
‘hould bear these points in mind, remembering the 


while that after they have established a trade they 


1 safely advance prices, so long as the articles sup- 
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plied continue of good quality. A deterioration in 
quality is soon noticed, with the result of an immedi- 
ate and permanent rupture of commercial relations. 
In other words, once the Chinese become accustomed 
to the purchase of any commodity or ware, they will 
acquiesce gracefully in its gradual increase in price, 
but will resent emphatically and for all time the at- 
tempt to palm off an inferior article upon them. If 
the manufacturer or exporter will treat his Chinese 
consignee with this consideration always in mind, he 
will benefit by it. 

Stoves (oil, wood, and coal) and cooking ranges of 
American make are frequently asked for; also sew 


ing and knitting machines, washing machines, and 
wringers. 
American whiskies and American wines, cham- 


pagnes, clarets, etc., are rarely seen here. Our dis- 
tillers and wine growers and producers have appar- 
ently almost entirely forgotten this immense field 
Seotch and Irish whiskies and French, German, Span- 
ish, and Portuguese wines of all brands largely monop- 
olize South China—certainly all the treaty ports. 

Woven and barbed wire fencing, with substantial, 
yet artistically designed iron supports or pillars, will 
meet a moderate demand. With this commodity, as 
indeed, with very many others, a substantial measure 
of success could not reasonably be guaranteed or even 
expected at the outset. Many wares can be aided 
materially by a consul’s good word, but their intrinsic 
merits will have to be depended on to win in the long 
run. 

Sprayers, especially for garden and lawn uses, and 
lawn mowers may be placed in the same category. 

Insect exterminators—if really “exterminators” and 
free from poisonous ingredients—if placed in good 
hands, will prove remunerative. 

The trade in plain and fancy biscuits of all kinds 
seems, like that in other marketable articles, to be left 
very much to British and German producers, and will 
bear cultivation. 

Perfumery and fancy soaps will always find a ready 
market, both among Europeans and the wealthy and 
middle class Chinese, the latter being particularly par- 
tial to perfumes. 

Pure laundry soaps are certain of a ready sale 
throughout Southern China, and a good trade can be 
established if our manufacturers will sell at an ex- 


ceptionally low rate and be content with a narrow 
margin of profit at the outset. 
Watches and clocks with the latest improvements 


can always push themselves. 

Our condensed milks, canned fruits and vegetables, 
tinned meats, soups, and sardines are already showing 
a disposition to shoulder their competitors to one side. 
All preserves, jam, jellies, pickles, and prunes should 
be sold in glass jars with hermetically sealed tops. 

Cork insoles have yet to be noted in these markets. 

Samples of recently approved medicinal preparations 
—remedies for complaints and ailments incidental to 
tropical countries—should find their way here, to the 
certain ultimate advantage of both the wholesale 
houses and the compounders. 

In all of the seven treaty ports, there is not a cold- 
storage warehouse. Any business man can at once 
see the pecuniary possibilities in that direction. 

The pianos and organs sold here are almost exclus- 
ively of English make, and the trade in them is held 
by two Hongkong firms, which do an excellent business 
in renting them out at $12 Mexican per month. 

Porcelain and porcelain-lined bath tubs are rarities. 
The tubs in use are large, glazed earthenware bowls, 
with a capacity ranging from 8 to 12 and 14 gallons. 
The bather seats himself in the bottom of the bowl 
with his knees almost on a level with his chin, and in 
that uncomfortable attitude makes his ablutions. 

Outside of the high-class hotels, water-closets with 
anything like proper appurtenances are unknown. 
Coolies remove the night soil every morning from the 
covered receptacles, in which it is allowed to accumu- 
late usually for twenty-four hours. The exhalations 
are nauseating, and in a climate like this, where the 
plague, cholera, and smallpox abound, dangerous to life 
and health. 

Turkish towels, Turkish rugs, bath mats, and Turkish 
bath robes, at moderately remunerative prices, should 
command a fair market. 

Launches run by vapor, 
power except steam or gas, safe, clean, economical, 
powerful, and easy to work, even by inexperienced 
Chinamen, will find in time a strong demand. 

Prepared paints, guaranteed to last at least five 
years in a tropical climate without peeling, blistering, 
cracking, or chipping, are needed; so, also, are fold- 
ing-top writing desks, with plenty*of pigeon-holes, file 
boxes, capacious drawers, and the usual arm rests. In 
the same category are kitchen utensils of agate, nickel- 
steel, or enameled ware, warranted free from lead, 
antimony, arsenic, or other poisonous ingredient in the 
composition of the enamel. 

Among the necessities are automatic water stills for 
distilling water for domestic use. There are no arte- 
sian or other wells, the water from the Canton River 
being used for all family purposes. As almost 500,000 
Cantonese live on the sampans, junks, and house and 
flower boats on the Canton River—they are called 
“sea devils” by the Cantonese who live on land—it is 
obvious that the water taken from the river for drink- 
ing and household purposes must be impregnated with 
the germs of typhoid and other dangerous diseases. 
Hence the necessity for really good water stills, which 
ought to find a ready and profitable market 

Hair, husk and similar mattresses get lumpy and 
lose their shape after a short use in exceedingly hot 
and damp climates like those of Canton and the other 
treaty ports. Knitted or elastic felt mattresses that 
are non-absorbent, can be easily cleaned, afford little 
chance for vermin, and have the added merit of cheap- 
ness have not yet reached these markets. 

Iron bedsteads fetch large prices. Small double 
ones, without any brass top ornaments and accom- 
panied by a common woven-wire spring mattress, cost 
from $50 Mexican upward. In the United States, the 
same could easily be bought in retail stores for from 
$8 gold upward. Ordinary brass bedsteads with the 
same sort of common spring mattress sell for $150 
Mexican and upward. Of course, it must be remem- 
bered that these beds are supplied with iron or brass 


gasoline, or any motive 
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rods at the tops, from which mosquito curtains o1 
canopies depend—an essential in places where mos 
quitoes are as numerous and vicious as here. 

Hair and clothes brushes are in demand, as are also 
good refrigerators especially suitable for the tropics, 
well equipped with shelves and arranged so as to keep 
the meats, fruits, etc., fresh and sweet smelling; sup 
plied with water trap to catch waste.water; easy to 
keep clean, and economical in amount of ice used. 
Refrigerators that become moldy or musty after short 
use should not be shipped here, because they will 
destroy the market for the superior article.—Robert 
M. McWade, Consul at Canton. 


American Coal in Burope.—The Department has re 
ceived from Mr. Thieriot, chargé d'affaires, of Lisbon, 
undér date of June 26, 1901, translation of an article 
on American coal, published in the Lisbon Jornal do 
Commercio which reads, in part, as follows: 

The announcement is made by cable that a trust 
has been formed in the United States for the exporta- 
tion of coal to the Mediterranean ports to compete 
with English coal, which the recent export duty of 
Is. (24.33 cents) per ton will raise in price. This 
competition would be easier than on the Atlantic ports; 
for, if the freight from Philadelphia to Marseilles, for 
instance, is 24 to 36 cents higher than the freight 
from Philadelphia to Havre, it must not be forgotten 
that the freight from Cardiff to Marseilles is 77 or 97 
cents higher than from Cardiff to Havre. Vessels tak- 
ing from sixteen to seventeen days to cross the Atlantic 
to Havre would take nineteen to twenty days to Mar 
seilles, a difference in time of three days. On the other 
hand, vessels taking thirty-six to forty-eight hours to 
go from Cardiff to Havre would take ten days to reach 
Marseilles, a difference of seven to eight days. At the 
close of 1898, and during 1899, the Paris, Lyons and 
Mediterranean Railway purchased about 100,000 tons 
of American coal. There has been a decline in the 
price of English coal since 1900, making a difference in 
favor of English coal. It is announced that vessels of 
10,000, 20,000, and even 30,000 tons will be built which 
will carry at the extraordinary low freight of $1.16 
per ton across the Atlantic. It would seem to be mors 
prudent to begin with smaller vessels, having first as- 
certained the capabilities and requirements of the ports 
for which they are bound. 


Paraguay Export Company.—Consul Ruffin reports 
from Asuncion, May 18, 1901, that the importers and 
exporters of that city have formed a company to con- 
trol the exports of Paraguay. The company will make 
advances to producers, receive products in consign 
ment for export on commission, and transact such 
business as may in the opinion of the board further 
the interest of the company. In view of the generally 
prosperous conditions and the fact that no failures 
have taken place for the last few years, business men 
in the country seem disposed to invest capital; and 
there is every hope, says the consul, that Paraguay will 
take advantage of her improving credit in foreign 
markets and extend her commercial relations. 


An International Exp sition of Agricultural Ma- 
chinery.—Under date of July 20, 1901, Consul Haynes, 
of Rouen, writes as follows: 

An international exposition of agricultural machin- 
ery will open at Lodi, Italy, in September, 1901 It 
will include farming implements, machines for the 
making of butter and cheese, the secondary products 
of milk, automatons, and automobiles. In order to 
save time, it would be well for persons interested to 
secure information as to exhibits, ete., from the Italian 
Chamber of Commerce, Paris, rather than from Lodi 
The address is La Chambre de Commerce Italienne, 17 
boulevard de la Madeleine, Paris. 


Proposed Exposition at Cork —lUnder date of June 
29, 1901, Consul Swiney, of Cork, informs the Depart 
ment that an exposition of the products and industries 
of Ireland will be held at that city in 1902. The site 
selected is on the banks of the River Lee. The people 
of Dublin, Beifast, and other cities of Ireland have 
promised their support and have already liberally con 
tributed toward the erection of the buildings and the 
preparation of the grounds. The railroads have also 
subscribed, and, in addition, will make low rates to 
visitors. The Consul adds that a number of the exhibi 
tors at the Glasgow exposition will bring their exhibits 
to Cork. 

Decline in Price of Rusian Petroleum. —The follow 
ing, dated June 18, 1901, has been received from Con 
sul Mahlin, of Reichenberg: 

The price of petroleum, which last year materially 
advanced, is now steadily declining in this part of the 
world. In the Russian oil district, the deciine is re- 
markable, amounting to fully 50 per cent at Baxu since 
January This is due to inereased production 
(amounting to about 25 per cent in comparison with 
the early months of 1900) and to the large accumula 
tion of reserve stock, The reserve at Baku is now said 
to be about 200,000,000 poods (about 7,222,000,000 
pounds). In Russian petroleum circles, the blame for 
this vast accumulation is laid to the inadequate trans 
portation facilities of the Trans-Caucasian Railway 

The declining quotations from New York are con 
strued as indicating that the weakness of the Russian 
petroleum market is having a far-reaching influence. 
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No. 1119. August 21,-— Mining in Ontario 
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No. 1120. August 22.: The Proposed New German Tariff.—The 
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No. 1121. A ust 23.—* Electrical Developments in Greece 
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SELECTED FORMULA®, 


GOLD ENAMEL PAINTS, 

There are quite a variety of mixings for these metal- 
lic “bronze” or “gold” paints. The first of its kind 
was considered to have been originated by the jlate 
Sir H. Bessemer, who used to make it under lock and 
key, as at that time it was looked upon as a great 
secret. He is supposed to have netted a lot of money 
by its manufacture and sale, and was thereby probably 
enabled to proceed with other inventions destined to 
be great and in their effect revolutionary. Prior to 
the introduction of this Bessemer paint, gold-leaf only 
had been used, and in consequence thereof the article 
was dear The renowned inventor appears to have 
early discovered that which is troubling many at the 
present time—e. g., the “greening” of the vehicle, 
which is very objectionable and unsightly 

It is set up by free acid in the medium, and as these 
bronzes are very readily attacked by acids, this is the 
reason of this greenish appearance developing, as chem- 
ical reaction takes place. It may be overcome by neu 
tralizing any acid in the liquid used as a binder by 
the addition of lime, etc., as in the Bessemer paint, for 
which the recipe following is a modern formula, yet 
little different from the original 

1 Pure turps 
Copal varnish 
Good gold bronze 
hydrate 


pints 

pint 

pounds 

Calcis (dry - slaked 
lime) 

Method.—Mix the varnish and turps at a gentle 
heat, then slake well with the lime, and settle for a 
few days, then pour off the clean portion and mix with 
the powder! 

We cannot say 
chemists’ may 
ated, but perhaps the name 
has no particular meaning 

2. White hard varnish 
Methylated spirit r 
Gold bronze ; - 12 
Finely powdered mica 3 

Method.—Mix the varnish and the spirit, reduce the 
mica to an impalpable powder, mix with the gold, then 
add to the liquid Many bronze powders contain a 
proportion of mica, as it imparts brilliancy. 
also 


ounce 


now makes the article, but in 
find Bessemer paint enumer- 
is used only, and in reality 


who 


lists one 


gallon 
gallon 
pounds 
ounces 


goodly 
Powdered mother-o’-pearl is used 

3 5 gallons 
varnish 1 gallon 
rcha 2 pounds 
34 pounds 


Benzole 
White hard 
Sheet guttape 
Bronze powder 

Vethod 
in the benzole 
bronze may be 


Finely shred the guttapercha and dissolve 
then mix with the others. A very good 
obtained for fifteen pence a pound now. 
4. Amylic alcohol pi .. 1 gallon 
Amy! acetate eeneues 1 gallon 
Gold bronze twos 10 pounds 
Celluloid chips Hoe : .. 9 ounces 
Camphor . 4 ounces 
Method Mix the 
luloid, and allow to 
then settle for several 
portion, and add the bronze. 
GEGP davivencecosn § 


add camphor and cel- 
frequently shaking to 
weeks, pour off the clear 


liquids and 
dissolve 


assist 


gallon 
4 gallon 
\% gallon 
14 pounds 
ounces 


5. Sulphuric 
Acetone 
Fusel oil 
Bronze powder oes eoes 
Pyroxilin ca” 
Castor oil 2 ounces 
Canada balsam 1% ounce 
Wethod.—Mix ether and there- 
in dissolve the guncotton add the 


and fusel oil, 
then strain, and 


acetone 


others 
rhis is one of 
is elastic and washable 


those very quick-drying paints, and 
39 pounds 
30 pounds 
10 pounds 
1 pound 
over the celluloid in a 
stirring often, and when the 
viscid transparent jelly, 
amyl and add the powder 
Camphor added in small proportion to methylated 
spirit will dissolve celluloid fairly quickly, to make 
a gold paint fluid, but this is not so good as the above. 
Naturally other bronzes may be substituted 
for the golden one, or pretty effects are got by staining 
a gold paint with aniline as required 


6 Amyl 
Bronze 
Acetone 
Transparent celluloid chips 

Vethod Pour the 
covered jar or bottle 
whole has softened 
thin out with the 


acetate 
powder 


acetone 


into a 
acetate of 


colored 


ASH MERE PERFUMI 

violet 120 ounces 
rose 180 ounc 
benjamin (1 in 4) 60 oune 
Tincture civet (1 in 62) , . 380 oune 
Tincture Tonka (1 in 4) .. 380 ounce 
Oil patchouli 3 ounce 
Oil sandalwood 6 ounc 
Rose water 60 ounce 


Oils, 


Essence 
Essence 
Tincture 


Colours and Drysalteries. 

Preservative for White Paste.—Various antiseptics 
are employed for the preservation of flour paste, mucil 
age, etc Boric and salicylic acids, oil of cloves, oil 
of sassafras and solution of formaldehyde are among 
those which have given best service. We append 
Remington's formula for a flour paste which may be 
kept for a long time without deterioration: 


Flour (wheat) 
Water 16 fluid ounces 
Nitrie acid ...+ 1 fluid drachm 
Oil of cloves . 5 minims 
Boric acid 10 grains 
Thoroughly mix the flour, boric 
strain the mixturethrough a sieve; add thenitric acid; 
apply heat, with constant stirring, until the mixture 
has thickened; when nearly cold add the oil; strain 
the mixture through a coarse muslin, if not perfectly 
smooth. This paste keeps well, and is much superior 
to tragacanth mucilage and ordinary paste. When 
it is required for pasting labels on tinned surfaces, the 
addition of 10 per cent of glycerin will prevent the 
labels from falling off after drying.—Pharmaceutical 
Era, 


acid and water, and 
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VALUABLE BOOKS 


The Progress of Invention in the Nineteenth 
Century. 


By EDWARD W. BYRN, A.M. 


480 = . 300 IMustrations. Price oo by Mail, Post paid. 
f Red Morocco, Gilt Top, 3 


The most important book ever published on invention and discovery. 
It is as readable as a novel, being written in popular style. 

The book gives a most comprehensive and coherent account of the pro- 
ress which distinguishes this as the “ golden age of invention,” resulting 
in industrial and commercial development which is without precedent, 
A chronological calendar of the leading inventions is one of the most im 
portant features of the book, enabling the reader to refer at a glance to 
important inventions and discoveries of any particular year. The book is 
Kien with large type, on fine paper, and is elaborate ‘ly illustrated with 
0 engravings and is attractively bound. 


Large Octavo. 


EXPERIMENTAL SCIENCE. 


By GEORGE M. HOPKINS, 


This is a book full of interest and value for teachers, students and others 
who desire to impart or obtain a practical knowledge of Physics 

This splendid work gives young and old something worthy of thought. 
It has influenced thousands of men in the choice of a career. It will give 
anyone. young or old. information that will enabie him to comprehend the 
great improvements of the day. It furnishes suggestions for hours of in- 
structive recreation. 

Wth edition. Revised and enlarged. 
gantly bound in cloth. Price, by mail, 

ou. 


914 pages. SWillustrations. Ele- 
postpaid, $4.00; Half Morocco, 


THE SCIENTIFIC AMERICAN 
Cyclopedia of Receipts, Notes and Queries 


Edited by ALBERT A. HOPKINS. 


This splendid work contains a careful compilation of the most useful 
Receipts and Keplies given in the Notes and Queries of correspondents 
as published in the SCIENTIFIC AMERICAN during the past fifty years; 
together with many valuable and important additions 

Over twelve thousand selected receipts are here collected; nearly 
every branch of the usefui arts being represented. It is by far the most 
comprehensive volume of the kind ever placed before the public. 

12.500 receipts. TH pages. Price $5 in cloth; $6 in sheep; $6.30 in 
half morocco; postpard. 


A COMPLETE ELECTRICAL LIBRARY. 


By Prof. T. O°CONOR SLOANE 


An inexpensive library of the best books on Electricity. Put up ina 
neat folding box For the student, the amateur, the workshop, the 
electrical engineer, schools and colleges Comprising five books as follows 


Arithmetic of Electricity, 138 pages $1.00 
Electric Toy Making, M40 pages 
How to Become a Successful Electrician ‘ie pages 
Standard Electrica! Dictionary, (82 pages ee 
Electricity Simplified, 158 pages cose a 
Five volumes, 1,3)) pages, and over 450 illustrations. 
valuable and indispensable addition to every library. 

Our Great Special Offer.—We will send prepaid the above five 
volumes, handsomely bound in blue cloth, with silver lettering, and in- 
closed in a neat folding box, at the Special Reduced Price of $5.00 
for the complete set. The regular price of the five volumes is $7 


MAGIC 


Stage Illusions and Scientific Diversions, including Trick 
Photography. 
By A. A. HOPKINS. 


The work appeals to old and young alike, and it is one of the most 
attractive holiday books of the year. The illusions are illustrated by the 
highest class of engravings, and the exposés of the tricks are, in many 
cases, furnished by the prestidigitators themselves. Conjuring, large 
stage illusions, fire-eating, sword-swaliowing, ventriloquism, mental 
magic, ancient magic, automata, curious toys, stage effects, photographic 
tricks, and the projection of moving photographs are all well described 
and illustrated, making a handsome volume. It is tastefully printed and 
bound, Acknowledged by the profession to be the Standard Werk on 
Magic. %8 pages. 42illustrations. Price $2.30. 


AN AMERICAN 800K ON 


Horseless Vehicles, Automobiles and 
Motor Cycles. 


OPERATED BY 


Steam, Hydro-Carbon, Electric and Pneumatic Motors. 
By GARDNER P. HISCOX, M.E. 


This work is written on a broad basis, and comprises in its scope a full 
illustrated description with details of the progress and manufacturing ad 
vance of one of the most important innovations of the times, contributing 
to the pleasure and business convenience of mankind. 

The make-up and management of Automobile Vehicles of all kinds is 
liberally treated, and in a way that will be appreciated by those who are 
reaching out for a better knowledge of the new era in locomotion. 

The book is upto date and very fully illustrated with various types of 
Horseless Carriages, Automobiles and Motor Cycles, with details of the 
same. Large 8vo. About 459 pages. Very fully illustrated. Price $3.00, 
postpaid. 





GAS ENGINE CONSTRUCTION. 


PARSELL, JR., Mem. A. L. Elec 
ARTHUR J. WEED, M.E 
PROFUSELY ILLUSTRATED. 


This book treats of the subject more from the standpoint of practice 
then that of soere. The principles of operation of Gas Engines are 

slearly and simply described, and then the actual construction of a half- 
horse power engine is taken up. 

First come directions for making the patterns; this is followed by all 
the details of the mechanical operations of finishing up and fitting the 
castings It is profusely illustrated with beautiful engravings of the 
actual work in progress, showing the modes of chucking, turning, boring 
and finishing the parts in the lathe, and also plainly showing the lining up 
and erection of the engine. 

Dimensioned working drawings give clearly the sizes and 
torms of the various details. 

The entire engine, with the exception of the fly-wheels, is designed to 
be made on a simple eight-inch lathe, with slide rests. 

The book closes with a chapter on American practice in Gas Engine 
design and gives simple rules so that anyone can figure out the dimensions 
of similar engines of other powers 

Every illustration in this book is new and original, having 
been made expressly for this wor 

Large 8vo. About 00 pages Price $2.50. postpaid. 


MECHANICAL MOVEMENTS, 


Powers, Devices, and Appliances. 
By GARDNER D. HISCOX, M.E. 


A Dictionary of Mechanical Movements, Powers, Devices and Appli- 
ances, embracing an illustrated description of the greatest variety of 
mechanical movements and devices in any language. A new work on 
illustrated mechanics, mechanical movements, devices and appliances, 
covering nearly the whole range of the practical and inventive field, 
the use of Machinists, Mechanics, Inventors, Engineers, Draughtsmen, 
Students and all others interested in any way in the devising and opera- 
tion of mechanical works of any kind 

Large 8vo. #0 pages. 1.49 illustrations. Price $3. 


Liquid Air and the Liquefaction of Gases. 


Sy Prof. T. O°CONOR SLOANE. 


By HENRY V. A Eng., and 


This book contains the full theory of the subject. It gives the entire 
history of the Liquefaction of Gases from the earliest time to the present, 
and contains an illustrated description of all the experiments that have 
excited the wonder of audiences all over the country. It is a logical 
explanation and application of the principles of liquefaction. a history of 
the theory, discovery and manufacture ‘of liquid air. A book that renders 
simple one of the most perplexing chemical problems of the century. 
Startiing developments illustrated by actual experiments. It is not only 
a work of scientific interest and authority, but is intended for the general 
reader, being written in a popular style—easily understood by everyone. 

pages. With many illustrations. Price $2.50 


2” Full descriptive circulars of above books will be mailed free wpon ap- 
plication. 


MUNN & CO., Publishers 361 Broadway, W. Y. 
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Sent by mail, postage prepaid, to subscribers in any 
part of the United States or Canada. Six dollars g 
year. sent, prepaid, to any foreign country. 

All the back numbers of THE SUPPLEMENT, from the 
commencement, January 1, 1876, can be had. Price, 
10 cents each, 

All the back volumes of Tak SUPPLEMENT can like 
wise be suppiied. Two volumes are issued yearly, 
Price of each volume, $2.50 stitched in paper, or $3.5 
bound in stiff covers. 

CoMBINED RATEs.—One copy of SCIENTIFIC AMERE 
CAN and one copy of SCIENTIFIC AMERICAN SuppPrR 
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MUNN & CO., Publishers. 361 Broadway, New York, 


ooo ——— 


TABLE OF CONTENTS. 


= 
2 
= 


I. AERONAUTICS.--Test of Balloon Motors.—1 illustration..... 


Il. ARCHITECTURE.—St. Paul's 
Ill. AUTOMOBILES.—Automobile Opportunity in France.... 


IV. CEMENTS.—Cements.—By WILLETT C. PEARSON 


V. CHEMISTRY.—Glucoside Charac sterteing she Garetneeiee Pe 
of the Beech.—By M. P. TAILL 


: & 


VI. CIVIL ENGIN EERING.—Seoul-Fusan Railway 


VIL. COMMERCE.—Trade Suggestions from United States Consu\s 


Vill. Smyrna Fig Culture in the United Stat 


E 13 TOMOLOGY. 
By 6 illustrations 


O. HOWARD. 


IX. FUELS.—Mond Gas. 


X.—G EOLOG Y.—Fossils and their Teachings..............0...+.+. 
XI. MARINE ENGINEERING.—The Welin Boat Lawering Ge 
9 illustrations . 
Shipbuilding in the United States. 


XII. MEDICINE AND HYGIENE.—The meget of Sir 
Cases of Insomnia.—By a HOSPITAL PHYSICIAN J 
Flesh-Kating and Decayed Teeth.. par 


~ 


XII. MISCELLANEOUS.—The | Eaghthoue Depot of ee 
illustrations, e . $ ° 

Selected Formulx. 

Trade Notes and Rec sei pts 


XIV. PHOTOG RAPHY.—Waterproof Blueprints................. 


XV. SOCIOLOGY.—The Cost of Crime.. 

XVI. TECHNOIA of © Ms anufacture of Soap in the Philippines from 
the Fat of the Cariboo... 

The Asphalts of Pont Du ( *hateau, “Auvergne. 


3 iustratio vs, 


XVIL TRAVEL AND EXPLORATION.—The Temples of Nikko 
6 illustrations 
Fast Trip Around the World. 





Kies 


The ScrEeNTIFIC AMERICAN for May 13, 1800, is 
devoted mainly to illustrations and detailed de 
scriptions of various types of -hersetess”¥¢ 
This issue also contains an article on the mechanics 
of the bicycle and detailed drawings of an automo 
bile tricycle. Price 10 cents. 

The following copies of the SCIENTIFIC A MERI 
CAN SUPPLEMENT give many details of Autome 
biles of different types, with many illustrations of 
the vehicles, motors, boilers, ete. The series make 
a very valuable treatise on the subject. The num 
bers are: 732, 979, 998, 1053, 1054, 1055, 1056, 1087, 
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 
1113, 1122, 1178, 1195, 1199, 1206, 1210, 122°, 12%, 
1270, 1271, 1289, 1295, and 1311. Price 10 cent 
each, by mail. For sale by all newsdealers, o 
address 

MUNN & CO., Publishers, 


361 Broadway, ar... - ~ New York City. 
A MAGAZINE FOR THE HOME MAKER 


Now READY. 


me SCIENTIFIC AAMERICAN BUILDING EDITION 


Voxk. 31. 


Beautifully illustrated with many views and plans of country hous 
seaside cottages, bungalows and other buildings, including some of te 
more important examples of large city dwellings. The leading archited 
of the country are now contributing to this magazine a series vu! * Talks” 
on important and popular architectural subjects. The contributes? 
this new and origina) feature in architectural journalism in the cornet 
volume are Messrs. Bruce Price, W. A. Boring, Wilson Fyre, Jr., a 
J. Hardenburxh. 
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the SCIENTIFIC AMERICAN, continue to exam 
provements, and to act as Solicitors of Paten(s 
ventors 
In this fine of business they have had over fifty years’ experi¢ 
now have unequaled facilities for the preparation of Patent |» 
Peancetions. and the prosecution of Applications for Patent 
United States, Canada, and Foreign Countries. Messrs. MUNN 
attend to the preparation of Caveats. Copyrights for Books 
Marks. Reissues. Assignments, and Reports on Infringements « 
All business intrusted to them is done with special care and prt 
on very reasonable terms 
A pamphlet sent free of charge on application containing ful’ f 
tion aboat Patents and how to procure them : directions concern! 
Marks, Copyrights, Designs, Patents, Appeals, Reissues, Infrivs 
Assignments, Rejected Cases, Hints on the Sale ot Patents, et« 
We also send, free of charge. a Synopsis of Foreign Patent ‘Laws 
= cost and method of securing patents in all the principal cou 
the w 
MUNN & CO., Solicitors of Patents, 


361 Broadway, New York 
BRANCH OFFICES.—No. 625 F Street, Washington, D.@ 
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